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In  19^1  the  euthors  published  a  description  (j)    of  certain  methods 
and  equipment  used  at  the  insecticide  testing  laboratory  of  the  Bureau 
of  Entomology  and  Plant  Quarantine  at  Sanford,  Fie.  A  large  number  of  " 
synthetic  organic  compounds  have  been  evaluated  as  insecticides  by  these 
test  methods,  and  the  present  paper  summarizes  the  results  obtained  on 
883  compounds  that  were  tested  from  July  1937  *°  October  1939* 

The  present  paper  deals  only  with  preliminary  tests,  in  which  no 
attempt  was  made  to  determine  lethal  doses  or  comparative  toxicity. 
They  were  made  under  conditions  allowing  fairly  normal  reaction  by  the 
insects,  and  the  data  merely  indicate  those  compounds  that  may  have 
potential  insecticide!  value.  Materials  showing  toxicity  in  these  tests 
were  set  aside  for  later,  more  specialized  tests  to  determine  their 
utility  as  spray  deposits  on  potted  plants,  effect  on  tender  foliage, 
stability  to  outdoor  exposure,  and  other  information  important  to  their 
practical  use. 

Twenty  species  of  insects  were  used  in  these  tests.  Not  all  of 
the  compounds  were  te«ted  on  every  species,  but  in  general  more  insects 
vere  used  with  the  more  toxic  materials. 


iy  Most  of  the  materials  tested  were  furnished  by  the  Division  of 
Insecticide  Investigations,  and  many  of  them  have  been  patented  e« 
Insecticides  by  members  of  that  Division.   The  writers  wish  to  pcknowledge 
the  assistance  of  R.  C.Roark,  H.  L.  Bailer,  C.  M.  Smith,  and  other  members 
of  that  Division  who  supplied  the  samples  for  testing,  an*  especially  of 
C.  V.  Bowen,  who  furnished  the  formulas  and  other  information  on  the 
characteristics  of  the  mr thiols. 

2/  Resigned  December  18,  1°H3. 

2/  Now  with  the  Division  of  Fruit  Insect  I&reet lgations. 

Uy  Now  with  the  Division  of  Insects  Affecting  Man  and  Animals. 


r 
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The  following  Insects  were  used: 

American  cockroach  (Perlplaneta  amerlcana  (L,)) 

Australian  cockroach  (Perlplaneta  australasiae  (F.)) 

Bean  leaf  roller  ( Urbanus,  proteusr  (L.) ) 

Cabbage  aphid  (Brevicoryne  brassicae  (L.)) 

Cabbage  looper  (Autographs  brass icae  (Riley)) 

Cabbage  webworm  (Hellula  undalis  (F.) ) 

Colorado  potato  beetle  (Leptinotarsa  dccemlineata  ( Say) ) 

Cowpea  weevil  ( Callosobruchus  maculatus  (F.)) 

Cross-striped  cabbage  worm  (Evergestis  rlmosalis  (Guen.)) 

Diamondback  moth  (Plutella  maculipennls  (Curt.)) 

Fall  webworm  (Hyphantrla  cunea  (Drury)) 

Greenhouse  leaf  tier  (Phlyctaenla  rubigalis  (Guen.)) 

Hawaiian  beet  webworm  (Hymenia  fascial Is  (Cram.)) 

Imported  cabbage  worm  (Plerl6  rapae  ( L . ) ) 

Melon  worm  (Dlaphania  hyalinata  vL. )) 

Bice  weevil  ( Sltophilus  oryza  ( L . ) ) 

Southern  armyworm  ( Progenia  erldania  (Cram.)) 

Southern  beet  webworm  (P achy sane la  blpunctalis  (F.)) 

Termites  (Retlculltermes  sp.) 

Tellow  woolly  bear  (Diacrlsla  vlrglnica  (F.)) 

All  the  species  except  the  bean  leaf  roller,  the  cabbage  aphid,  and 
termites  were  reared  in  the  laboratory,  in  order  to  standardize  the 
population  and  to  insure  their  availability  when  desired. 

The  results  obtained  in  an  insecticide -testing  program  will  depend 
upon  the  test  insects.   If  a  number  of  species  are  used,  the  general 
results  are  less  variable  and  the  compounds  may  be  judged  not  only  on 
the  mortality  caused  but  also  on  their  effectiveness  against  species 
of  varying  resistance.  An  estimate  based  on  the  results  obtained  with 
10  standard  insecticides  (table  1)  shows  the  order  of  susceptibility  of  the  10 
species  most  commonly  used  (larval  stage)  to  be  approximately  as  follows: 
Colorado  potato  beetle,  diamondback  moth,  southern  beet  webworm,  cross- 
striped  cabbage  worm,  Hawaiian  beet  webworm,  melon  worm,  cabbage  looper, 
fall  webworm,  southern  armyworm,  and  greenhouse  leaf  tier. 

Many  of  the  samples  received  for  testing  were  without  physical 
preparation  to  reduce  them  to  a  particle  size  similar  to  that  of  com- 
mercial insecticides.  When  necessary,  materials  were  ground  in  a  mortar 
to  obtain  a  due table  sample,  but  in  some  cases  this  improved  the 
samples  only  slightly.   In  general  the  particle  size  was  much  larger 
than  that  of  commercial  insecticides,  and  this  fact  must  be  considered 
when  appraising  these  results. 
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METHODS  OT  TESTING 

Leaf -Feeding  Insects.  — The  first  tests  with  leaf -feeding  insects 
were  made  by  feeding  to  larvae  leaf  sections  that  had  been  rather 
heavily  dusted  with  the  undiluted  material.  For  most  of  the  tests 
three  leaf  sections  about  2  inches  square  were  used.   The  dust  was 
applied  in  a  settling  chamber  (])   to  both  surfaces  of  the  leaves,  and 
the  amount  was  determined  by  weighing  an  aluminum  plate  dusted  at  the 
same  time.   Each  leaf  section  was  then  placed  in  a  9-cm.  Petri  dish 
together  with  10  nearly  full  grown  larvae.  After  US  hours  the  dishes 
were  examined  for  dead  larvae  and  an  estimate  of  the, amount  of  feeding 
on  the  leaves. 

The  possibility  of  fumigation  in  these  tests  was  easily  determined 
by  isolating  a  quantity  of  the  material  between  two  sheets  of  filter 
paper  which  were  fitted  into  the  lid  of  Petri  dishes.  The  larvae  were 
placed  in  the  dish  with  untreated  foliage. 

To  distinguish  between  contact  and  stomach  action  necessitated 
a  more  elaborate  technique  than  seemed  warranted  in  these  preliminary 
tests.  This  Information  was  generally  obtained  later  when  extensive 
tests  were  made  on  the  more  toxic  materials. 

Cockroaches. -—Most  of  the  tests  on  cockroaches  were  made  by 
placing  10  roaches  in  a  7-iach-diameter  battery  Jar  containing  a  known 
quantity  of  the  compound  evenly  distributed  over  the  bottom.  The  jars 
were  coated  with  vaseline  around  the  rim  to  prevent  escape  of  the  roaches, 
Ho  food  or  water  was  placed  in  the  jars. 

Termites. — The  method  described  by  Hockenyos  (Jjf)  was  used  in  tests 
with  termites,  forty  grams  of  sandy  soil,  ground  in  a  mortar  with  a 
weighed  portion  of  the  insecticide,  was  placed  in  a  150-ml.  beaker 
containing  12  ml.  of  water  and  a  little  paper  tissue.  When  the  soil 
had  taken  up  the  water,  30  to  UO  termites  of  the  worker  caste  were 
placed  in  each  beaker.  The  beakers  were  held  in  a  cabinet  at  80*  P. 

Grain  Weevils.— Many  of  the  compounds  were  tested  on  rice  weevils 
and  cowpea  weevils  in  Petri  dishes  with  treated  grain.  A  weighed  por- 
tion of  the  insecticide  was  thoroughly  mixed  with  15  grams  of  wheat  or 
peas  by  shaking  in  a  small  flask,  and  then  placed  in  a  Petri  dish  with 
25  adult  weevils.  The  dishes  were  held  in  a  cabinet  at  80°  P.  and 
after  2  and  k   days  examined  for  dead  Insects. 

DISCUSSION  OF  RESULTS 

Approximately  2  percent  of  the  compounds  tested  were  found  to  be 
very  effective  (90  to  100  percent  mortality  or  no  more  than  a  trace  of 
feeding)  against  all  the  leaf-feeding  insects  on  which  they  were  tested. 


Seven  percent  of  the  compounds  were  effective  against  at  least  60  per- 
cent of  the  species  hut  were  not  found  effective  on  them  all.  An 
additional  6  percent  were  effective  against  one  or  more  species  hut  not 
as  many  as  5°  percent  of  those  on  which  they  were  tested.  Most  of  these 
toxic  materials,  however,  were  discarded  after  further  testing.  Many 
potential  stomach  insecticides  were  found  to  he  too  volatile  for  prac- 
tical use,  and  other  compounds  that  killed  by  fumigation  in  Petri  dishes 
were  not  sufficiently  volatile  for  practical  use  as  fumigants.  Injury 
to  plant  foliage  was  another  common  cause  for  rejection. 

Table  2  includes  all  the  compounds  showing  appreciable  toxicity. 
Fourteen  compounds  were  effective  on  all  the  leaf -feeding  species  on 
which  they  were  tested.  Sight  of  these  were  found  to  kill  by  fumiga- 
tion — *  p-bromoiodobenzene,  p-chloroiodobenzene,  2,5-dichloroaniline, 
alpha,  beta-dibromoethylbenzene,  o-nitrobromobenzene,  o-nitrochlorobenzene, 
p-nitrochlorobenzene,  and  o—nltroiodobenzene.  The  remaining  six  com- 
pounds were  phthalonltrile,  U,6-dlnitro-o-cresol,  U,6-dibromo-o-cresolt 
o-nitroaniline,  p-nitrobenzyl  bromide,  and  alpha,  beta-dibromo-beta- 
nitroethylbenzene.  All  but  phthalonltrile  and  U,6~dinitro-o-cresol  were 
too  volatile  to  be  used  as  stomach  insecticides.  Phthalonltrile  is 
slowly  volatile,  but  extensive  tests  by  the  authors  (8)  have  shown  it 
to  be  rather  effective  as  a  stomach  insecticide  for  use  on  foliage, 
equaling  lead  arsenate  or  derris  in  laboratory  tests  against  certain 
insects.  Dinitro-o-cresol  is  very  toxic  to  Insects  but  is  injurious  to 
foliage.   It  was  found  toxic  to  the  codling  moth  by  McAlister  and  Van 
Leeuwen  (%) ,  and  has  been  reported  toxic  to  other  insects  by  several 
workers.  Most  of  the  better  compounds  have  been  tested  against  the 
screwworm  by  Bushland  ( .1)  and  against  mosquito  larvae  by  Pink  and 
coworkers  (.2). 

Sixty-two  compounds  in  table  2  killed  more  than  half  the  species 
on  which  they  were  tested  but  were  ineffective  against  some.  At  least 
20  percent  of  these  are  fumigants.  Of  the  others,  the  better  compounds 
are  l,U-diphenylsemicarbazide,  p~aminoazobenzene,  p-amlnoazobenzene 
hydrochloride,  diazoaminobenzene,  1,4-dinitrosopiperazine, 
p-phenylenediamine,  acetone  semicarbazone,  thiocoumarln,  xanthydrol, 
hexachlorophenol ,  2,14~dinitrophenol,  and  pentabromophenol.  Extensive 
tests  on  l,U-diphenylsemicarbazide  have  been  made  by  the  authors  (^) , 
and  the  compound  has  been  found  to  equal  lead  arsenate  as  a  stomach 
insecticide  against  certain  Insects  in  laboratory  tests.  A  complete 
report  of  the  tests  with  p-aminoazobenzene  hydrochloride  (j>)  shows 
this  compound  to  be  very  effective  against  certain  insects. 

Approximately  60  additional  samples  in  table  2  were  effective 
against  from  20  to  60  percent  of  the  leaf-feeding  insects  against 
which  they  were  tested.   These  are  very  specific  materials  and  have 
definitely  less  value  as  insecticides. 

Table  3  lists  the  compounds  that  were  not  toxic  or  showed  only 
slight  toxicity.  This  table  includes  approximately  85  percent  of  the 
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compounds  tested.  It  is  recognized  that  the  table  may  contain  a  few 
materials  worthy  of  inclusion  in  the  more  toxic  groups  had  a  greater 
number  of  tests  been  made. 


SUMMARY 


The  insecticidal  action  of  8S3  synthetic  organic  compounds  has 
been  estimated  by  preliminary  tests  in  the  laboratory.  Each  compound 
was  tested  against  1  or  more  of  20  species,  most  of  them  leaf -feeding 
insects,  in  order  to  evaluate  their  utility  in  the  general  field  of 
insect  control.  The  25  most  toxic  compounds  tested  were  as  follows: 


Acetone  semicarbazone 

p-Aminoazobenzene 

p-Aroinoazobenzene  hydrochloride 

p-Br oroo  iodobenz ene 

p-Chloro  iodobenzene 

Diazoaminobenzene 

k, 6-Dibromo-o— cresol 

alpha,  beta-Dibromoethylbenzene 

alpha,  beta-Dibromo-beta-nitroethylbenzene 

2, 5~Dichloroaniline 

1 ,  U-J)iphenyl  semicarbaz  ide 

h , 6-Dinitro-o-cresol 

2 , 4~Dinitrophenol 


1 , U-Din  i  t r o  sopiperaz ine 
Hexachlorophenol 
o-Nitroanillne 
p-Kitrobenzyl  bromide 
o-N i  t  r obr omobenzene 
o-Nitrochlorobenzene 
p-Nitrochlorobenzene 
o-Jfitro  iodobenzene 
p-Phenyl enedlam  ine 
Phthalonitrile 
Thiocoumarin 
Xanthydrol 
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Table  1. — Besults  of  laboratory  toxicity  teets  of  certain  common 
insecticides  used  as  standards  for  comparing  the 
results  obtained  on  new  insecticidal  compounds 


Compound  and  Insect 

Staged 

Foliage 

Feed-} 
ina2/ 

Deposit 

Kill  in 
48  hrs.2/ 

Micrograms 

Percent 

per  eg.  cm. 

Barium  fluosilicate 

Cabbage  looper 

Fifth 

Collards 

1 

100 

90 

Cross-striped  cabbage  worm 

Pirst 

do. 

1 

180 

81 

do. 

Fourth 

do. 

1 

260 

97 

Hawaiian  beet  webworm 

do. 

Beet 

1 

170 

100 

Imported  cabbage  worm 

Second 

Collards 

0 

45 

100 

do. 

Third 

do. 

0 

45 

100 

Southern  armyworm 

Pirst 

do. 

0 

45 

100 

do. 

Second 

do. 

1 

45 

96 

Southern  beet  webworm 

Fourth 

Beet 

1 

170 

100 

Cryolite,  natural 

American  cockroach       Full  grown 

— 

- 

190 

0 

Cabbage  looper 

Fifth 

Collards 

2 

125 

50 

Colorado  potato  beetle 

Fourth 

Potato 

1 

140 

94 

Cross-striped  cabbage  worm 

First 

Collards 

1 

170 

83 

do. 

Fourth 

do. 

2 

170 

70 

Dlamondback  moth 

do. 

do. 

0 

170 

100 

Pall  webworm 

Fifth 

Pecan 

3 

140 

0 

Greenhouse  leaf  tier 

do. 

Collards 

1 

iiOG 

100 

Hawaiian  beet  webworm 

Fourth 

Beet 

2 

155 

77 

Melon  worm 

Fifth 

Pumpkin 

1 

210 

100 

Southern  armyworm 

First 

Collards 

0 

85 

100 

do. 

Third 

do. 

I 

85 

84 

do. 

Fifth 

do. 

3 

85 

0 

Southern  beet  webworm 

Fourth 

Beet 

1 

125 

93 

Cryolite,  synthetic 

American  cockroach       Pull  grown 

— 

- 

250 

0 

Cabbage  looper 

Fifth 

Collards 

1 

345 

84 

Colorado  potato  beetle 

Fourth 

Potato 

1 

110 

100 

Crosp-striped  cabbage  worm 

First 

Collarde 

0 

250 

100 

do. 

Fourth 

do. 

1 

260 

87 

Diamondbpck  moth 

Second 

do. 

1 

250 

90 

do. 

Fourth 

do. 

1 

250 

70 

Pall  webworm 

do. 

Pecan 

1 

235 

(72)    7 

**    "umbers  refer  to  lmUr. 

2/ 

-/  0  ■  no  risible  feedln*. 

1  m     t.  !•«<■•  i 

k    9  —  ■»«t/4. 

«•  A  ••  A        Z 

1/ 


comparable  with  that  on  untreated  foliage. 
■unbera  in  parentheses  indicate  number  of  hours  if  not  kS, 


Table  1 .(Continued) 


Compound  and  Insect 

Stagel/ 

Foliage 

I#7 

Deposit 

Kill  in 
48  hrs.3- 

Micrograms 

per  sq.cm. 

Percent 

Cryolite,  synthetic  (Cont. 

.) 

Greenhouse  leaf  tier 

Fifth 

Collards 

1 

95 

93 

Hawaiian  "beet  webworm 

Fourth 

Beet 

1 

125 

97 

Melon  worm 

Fifth 

Pumpkin 

1 

310 

100 

Southern  armyworm 

First 

Collards 

0 

170 

100 

do. 

Sixth 

do. 

1 

170 

97 

Southern  "beet  webworm 

Fourth 

Beet 

1 

155 

97 

Cube  root,  powdered,  4.4$ 

rotencne 

American  cockroach 

Full  grown 

_  , 

460 

30 

Cabbage  looper 

Fifth 

Collards 

0 

125 

50 

Colorado  potato  beetle 

Fourth 

^otato 

1 

140 

100 

Cross-striped  cabbage  worm     do. 

Collards 

1 

125 

100 

Diamondback  moth 

do. 

do. 

0 

140 

100 

Fall  webworm 

do. 

Pecan 

0 

210 

0 

Greenhouse  leaf  tier 

Fifth 

Collards 

2 

280 

3 

Hawaiian  beet  webworm 

Fourth 

Beet 

0 

240 

73 

Melon  worm 

Fifth 

Pumpkin 

1 

140 

3 

Southern  armyworm 

First 

Collards 

2 

170 

48 

do. 

Third 

do. 

2 

170 

7 

Southern  beet  webworm 

Fourth 

Beet 

0 

280 

76 

Derris  root.powlered^.^  rotencne 

American  cocKroach 

Full  grown 

— 

_ 

340 

20 

Cabba-ge  looper 

Fifth 

Collards 

1 

140 

67 

Cabbage  webworm 

Third 

do. 

0 

170 

56 

Colorado  potato  beetle 

Fourth 

Potato 

1 

125 

100 

Cross-striped  cabbage  worm    do. 

Collards 

1 

185 

53 

Greenhouse  leaf  tier 

Fifth 

do. 

2 

250 

0 

Hawaiian  beet  webworm 

Fourth 

Beet 

0 

270 

71 

Imported  cabbage  worm 

Second 

Collards 

0 

75 

100 

do. 

Fourth 

do. 

0 

50 

100 

Melon  worm 

Fifth 

Squash 

1 

230 

60 

Rice  weevil 

Adult  ( 

Treated  wheat) 

4/1:200- 

4 

Southern  armyworm 

First 

Collards 

1 

110 

26 

do. 

Third 

do. 

3 

110 

0 

do. 

Fifth 

do. 

2 

300 

2 

Termites 

Adult  (Treated  so: 

LI) 

1:200 

80 

do. 

do. 

do. 

1 J 1000 

0 

i/ 


All  proportions  by  weight. 


Table  1. — (Continued) 
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Compound  and  Insect 

Stagel/ 

Foliage 

Feed- 
ings/ 

Deposit 

Kill  in 
48  hrsA/ 

^icrotrrams 

uer  SiL-SS.- 

Percent 

-Lead  arsenate 

Bean  leaf  roller 

Fourth 

Bean 

1 

130 

86 

Cabbage  looper 

Fifth 

Collards 

2 

95 

50 

Colorado  potato  beetle 

Fourth 

Potato 

1 

60 

97 

Cross-striped  cabbage  worm 

First 

Collards 

0 

70 

100 

do. 

Fourth 

do. 

1 

70 

66 

Diamondback  moth 

Second 

do. 

0 

60 

100 

do. 

Fourth 

do. 

0 

60 

87 

Fall  vebworra 

Fifth 

Pecan 

3 

80 

(72) 

Greenhouse  leaf  tier 

do. 

Collards 

1 

140 

100 

Hawaiian  beet  webworm 

fourth 

Beet 

1 

125 

51 

Melon  worm 

Fifth 

Pumpkin 

1 

130 

97 

Southern  armyworm 

First 

Collards 

0 

70 

100 

do. 

Fourth 

do. 

1 

70 

22 

Southern  beet  webworm 

do. 

3eet 

1 

110 

53 

Pari  8  green 

American  cockroach       Pull  grown 

— 

_ 

400 

45 

Cabbage  looper 

Fifth 

Collards 

0 

260 

100 

Colorado  potato  beetle 

Fourth 

Potato 

1 

200 

100 

Cross-striped  cabbage  worm 

First 

Collards 

0 

250 

100 

do. 

Fourth 

do. 

1 

250 

96 

Diamondback  moth 

Second 

do. 

0 

250 

100 

do. 

Fourth 

do. 

0 

250 

97 

Fall  webworm 

Fifth 

Pecan 

0 

295 

(72) 

100 

Greenhouse  leaf  tier 

do. 

Collards 

0 

325 

100 

Hawaiian  beet  webworm 

fourth 

Beet 

1 

185 

100 

Melon  worm 

Fifth 

Pumpkin 

0 

155 

93 

Southern  armyworm 

Sixth 

Collards 

1 

230 

100 

Southern  beet  webworm 

Fourth 

Beet 

1 

185 

100 

Phenothiazine,  C^H.NHCgH4 

American  cookroech       Full  grown 

_^_ 

200 

20 

Cabbage  looper 

Fifth 

Collards 

2 

300 

28 

Colorado  potato  beetle 

Fourth 

Potato 

1 

110 

33 

Cross-striped  cabbage  worm 

First 

Collards 

0 

95 

100 

do. 

Fourth 

do. 

1 

95 

23 

Diamondback  moth 

Second 

do. 

0 

180 

100 

do. 

Fourth 

do. 

1 

180 

30 

Fall  webworm 

do. 

Pecan 

0 

230 

(72) 

7 

Greenhouse  leaf  tier 

Fifth 

Collards 

3 

160 

0 

Hawaiian  beet  webworm 

do* 

Swiss  chard  1 

200 

58 

Melon  worm 

do. 

Pumpkin 

2 

200 

13 

Rice  weevil 

Adult  (Treated  *heat) 

1:200 

16 

10 


Table  1.  — (Continued) 


Compound  and  Insect 

Stagel/ 

Foliage 

Feed-r 
infl2/ 

Deposit 

Kill  in 
48  hrsJV 

Micrograms 

•per  so,,  cm. 

Percent 

Phenothiazine,  CgH.NHCe^  (Cont.) 

Southern  armyworm 

First 

Collards 

0 

125 

98 

do. 

Third 

do. 

1 

125 

43 

Southern  "beet  webworm 

Fourth 

Beet 

1 

170 

58 

Termites 

Adult 

(Treated  sc 

11) 

151000 

96 

do. 

do. 

do. 

1:2000 

56 

Pyr.thro*.  gjg  P£^ft  h 

American  cockroach 

Pull  grown 



- 

310 

60 

Cabbage  looper 

Fifth 

Collards 

1 

140 

97 

Cross- striped  cabbage  worm 

Fourth 

do. 

0 

230 

100 

Greenhouse  leaf  tier 

First 

do. 

0 

230 

100 

do. 

Fifth 

do. 

1 

295 

83 

Hawaiian  "beet  webworm  . 

Fourth 

Beet 

0 

230 

100 

Imported  cabbage  worm 

Fifth 

Collards 

2 

170 

72 

Melon  worm 

do. 

Pumpkin 

1 

155 

66 

Rice  weevil 

Adult 

(Treated  wheat) 

1:200 

12 

Southern  armyworm 

First 

Collards 

1 

240 

73 

do. 

Fourth 

do. 

2 

240 

10 

do. 

Sixth 

do* 

3 

370 

0 

Southern  beet  vebworm 

Fourth 

Beet 

0 

215 

94 

Termites 

Adult  \ 

.Treated  soil) 

1:200 

100 

do. 

do. 

do. 

1:1000 

20 

Sulfur 

American  cockroach 

Full  grown 

- 

310 

30 

Cabbage  looper 

Fifth 

Collards 

3 

140 

0 

Colorado  potato  beetle 

Fourth 

Potato 

3 

220 

0 

Cross-striped  cabbage  worm 

do. 

Collards 

3 

155 

0 

Diamond beck  moth 

do* 

do. 

3 

280 

0 

Tall  webworm 

Fifth 

Pecan 

3 

185 

0 

Greenhouse  leaf  tier 

do. 

Collards 

3 

295 

0 

Hawaiian  beet  webworm 

Fourth 

Beet 

3 

260 

0 

Melon  worm 

Fifth 

Pumpkin 

3 

230 

0 

Southern  armyworm 

First 

Collards 

1 

240 

44 

do. 

Third 

do. 

1 

240 

3 

Southern  beet  webworm 

Fourth 

Beet 

3 

230 

0 
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Table  3* — Experimental  materials  that  were  found  to  be 
nontoxic  to  the  insects  against  which  they 
were  tested 


Compound 


Insect 


Stag 


JJ 


Acetaldehyde  ammonia 
CH,CH(OH)NH2 

Acetamide 
CH-,C0NH2 


ra-Acctamidobenzoic  acid 
CHjCOKHCgH^COOH 


2-Acetamidofluorene 
C^CHgC^NHCOCH^ 


p-Acetaminobenzenesulfonanilide 
CH^CONHCgH^SOgNHCgHr 


p-Acetamino-N-m-nitrophenylbenzene- 
sulfonamide 
CH^CONHCgH^SOgNHCgH^NO^ 


Cross- striped  cabbage  worm 

Fourth 

Southern  armyworm 

Fifth 

Colorado  potato  beetle 

Fourth 

Greenhouse  leaf  tier 

Fifth 

Melon  worm 

Fourth 

Southern  armyworm 

do. 

Southern  beet  webworm 

do. 

Greenhouse  leaf  tier 

Fourth 

Hawaiian  beet  webworm 

Fifth  . 

Melon  worm 

Fourth 

Southern  armyworm 

Third 

Southern  beet  webworm 

Fourth 

American  cockroach 

3/U  ^rown 

Cabbage  looper 

Fourth 

Colorado  potato  beetle 

do. 

Cross- striped  cabbage  worm 

do. 

Greenhouse  leaf  tier 

Fifth 

Hawaiian  beet  webworm 

do. 

Melon  worm 

Fourth 

Rice  weevil 

Adult 

Southern  armyworm 

First 

do. 

Fifth 

Southern  beet  webworm 

Fourth 

Termites 

Adult 

do. 

do. 

do. 

do. 

Colorado  potato  beetle 

Fourth 

Cross-striped  cabbage  worm 

First 

Melon  worm 

Fifth 

Southern  armyworm 

First 

do. 

Sixth 

Colorado  potato  beetle 

Fourth 

Cross- striped  cabbage  worm 

do. 

1/ 


Numbers  refer  to  instar. 
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Table  3.— (Continued) 


Compound 


Insect 


Stag 


J 


p-Acetamino-B-o-nitrophenylbenzene- 
8ulfonamide 
CH-5C0!raC6Hl+SO2NHC6Hl|NO2 


Colorado  potato  beetle 
Cro 88- striped  cabbage  worm 
Southern  army-worm 


N(p-Ac.etaminophenylsulfonyl)-morpholine    Colorado  potato  beetle 
CH^CONHCkHi^SO^CH^CHg)^  Cross-striped  cabbage  worm 

Melon  worm 
Southern  armyworm 


1-Acetanilidobensoxazole 
9C6H^NCK(COCH^)C6Hp 

m-Acetaniside 
CH-zC0HHC^Hi|0CH2 


o-Acetaniside 
CH-jCONHCgH^OCH-j 

p-Acetaniside 
CH-jCOHHCgH^OCH, 


Acetoacetanilide 
CH,COCH2CONHCgHc 

Acetoacet-2,5-dichloroanilide 
Cl2CgH,HHC0CH2C0CH, 


m-Acetotoluide 
o-Acetotoluide 
CH-jCONHC^CH, 


2-Acetoxyfluorenone 
p6H4COC6H,OCOCHs 

N-Acetyl-p-aminobenzoic  acid 
CH-jCONHCgH^COOH 


do. 


Fourth 
do. 
do. 

Fourth 

do. 
Fifth 
Third 

Sixth 


Greenhouse  leaf  tier 

Fourth 

Hawaiian  beet  webworm 

Fifth 

Melon  worm 

Fourth 

Soutiiern  armyworm 

Third 

Southern  beet  webworm 

Fourth 

Hawaiian  beet  webworm 

Fifth 

Melon  worm 

Fourth 

Southern  beet  webworm 

do. 

Greenhouse  leaf   tier 

Fourth 

Hawaiian  beet  webworm 

Fifth 

Melon  worm 

Fourth 

Southern  armyworm 

Third 

Southern  beet  webworm 

Fourth 

Cro ss- striped  cabbage  worm 

Fourth 

Southern  armyworm 

Sixth 

Cabbage  looper 

First 

Cross-striped  cabbage  worm 

do. 

Southern  armyworm 

do. 

do. 

Third 

do. 

Fifth 

do. 

Sixth 

Colorado  potato  beetle   ■ 

Fourth 

Greenhouse  leaf  tier 

Fifth 

Hawaiian  beet  webworm 

do. 

Melon  worm 

Fourth 

Southern   armyworm 

do. 

Southern  beet  webworm 

do. 

Southern  armyworm  First 


Colorado  potato  beetle  Fourth 

Cross-striped  cabbage  worm  First 

do.  Fourth 

Southern  armyworm  First 


Table  3. -(Continued) 
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Conroound 


Insect 


Hagel/ 


N-Acetylanthranilic  ecid 
CH^COHHCgH^COOH 


Acetylbenzoin 

CgH  COCH(COCH   )CgH_ 


9-Acetylcarbazole 
C12HgNC0CH 

Acetyldibenzofuran 
CH3C0?6H30(?6HU 

10-Acetyl-5 , 5-dimethylacridan 
CgifH(COCH3)C6HuC(CH3)2 

Acetyl-4,6-dinitro-o-cresol 

(no2)2c6h2(ococh  )CH 

Acetyldiphenylaraine 
(CgH^^COCH-j 

2-Acetyl di phenyl ene  oxide 
C^OC6H3COCH3 


N-Acetyl-alpha-naphthylamine 
GH  CONHC10H 


N-Acflityl-beta-naphthylamine 
CH-5CONHC10H7 


Greenhouse  leaf  tier 

Fourth 

Hawaiian  beet  webworm 

Fifth 

Melon  worm 

Fourth 

Southern  armyworm 

Third 

Southern  beet  webworm 

Fourth 

Cabbage  webworm 

Fourth 

Cross- striped  cabbage  worm 

do. 

Diamondback  moth 

do. 

Greenhouse  leaf  tier 

Fifth 

Hawaiian  beet  webworm 

do. 

Melon  worm 

do. 

Southern  armyworm 

Fourth 

Southern  beet  webworm 

Fifth 

Southern  armyworm 

First 

do. 

Third 

do. 

Fifth 

Diamondback  moth 

Fourth 

Greenhouse  leaf  tier 

Fifth 

Cross— striped  cabbage  worm 

First 

Southern  armyworm 

do. 

do.  Fifth 


do.  Second 


Hawaiian  beet  webworm  Fifth 

Melon  worm  Fourth 

Southern  armyworm  First 

do.  Sixth 

Southern  beet  webworm  Fifth 

Colorado  potato  beetle      -»„  xFourth 

Cross-striped  cabbage  worm  First 

Imported  cabbage  worm  do. 

Southern  armyworm  do. 

do .  Third 

Cross- striped  cabbage  worm  Fourth 

Southern  armyworm  Fifth 


Table  3 •— (Continued) 
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5T 


Compound 


Insect 


Stag 


Acetyl-p-phenetidine 
CH  ,  CONHCgHj^O  CgHj- 

b-Acetylphenothiazine 
SCgH^NHCgH-zCOCH, 

B- Acetyl sulfanilamide 
CH  CONHC^SOgHHg 

B- Ace tylsulf anil- alpha-naph thy 1  amide 
OLCONHCgH^SOgSHC^Q^ 

H-Acetylsulfanil-p-nitroanilide 
CH^CONHC^SOgHHCgH^NOg 


7-Acetyl-l , 2, 3,U-tetrahydrodiphenylene 

oxide 

CH,COC,rH,OC.rH„ 
3     ID  3   16  8 

Acetylurea 

HH2C0MHC0CH, 

H^Acetyl-2 , U-xyli dine 
CH,CONHC6H^(CE,)p 

Acrldan 
C6HUCH2C6HUNH 


Ac ri done 

C^C0C6HU1H 

Alizarin 

C6H2(OH)2(00)2C6H4 


Alkali  blue 

(  C6H5NHC6HU)  2C(  OH)  CgH^HHCgH^SO^ 

Allantoin 

NH2CQNHCHHHCOIJFqo 


Southern  armyworm 
do. 

do. 


Cross- striped  cabbage  worm 
Southern  armyworm 

Cro 8 s- striped  cabbage  worm 
Southern  armyworm 

Cross- striped  cabbage  worm 

do. 
Imported  cabbage  worm 
Melon  worm 
Southern  armyworm 

do. 


Southern  armyworm 


Cro 8 s- 8 tripe d  cabbage  worm 
Southern  Armyworm 

Cross-striped  cabbage  worm 
Melon  worm 
Southern  armyworm 

Cross- striped  cabbage  worm 
Imported  cabbage  worm 
Southern  armyworm 

Cabbage  webworm 

Cro ss- striped  cabbage  worm 

Diamondback  moth 

Greenhouse  leaf  tier 

Melon  worm 

Southern  armyworm 

Southern  beet  webworm 

Southern  armyworm 


do. 


Fifth 
Sixth 

Third 


First 
do. 

First 

do. 

First 

Fourth 

First 

Fifth 

First 

Sixth 


First 


First 
do. 

Fourth 

Fifth 

Sixth 


First 
do. 
do. 

Fourth 

do. 
Third 
Fourth 
Fifth 
Third 
Fourth 

First 


Sixth 
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Compound 


Insect 


Stagel/ 


Allyl  thiourea 
CHg :  CHCH21,HCSNH2 


2-Aminoacridone 

H-Aminoacridone 

be ta-Ami no an thraquinone 
BH2C6H3(0O)20gHu 


2-Amino-5-azoanisole 
CH^ocgE,  ( m2  )N  :NCgH5 


Aminoazobenzenesulfonic  acid 
CgH^N.'NCgH^HHgSO^H 

2-Amino-5-azo toluene  hydrochloride 
CH^CgH^NNCgH-jC  CH,)  HH2.HC1 


Cross-striped  cabbage  worm 

First 

do. 

Fourth 

Imported  cabbage  worm 

First 

Southern  armyworm 

do. 

do. 

Fifth 

do. 

Sixth 

Cross-striped  cabbage  worm 

First 

Southern  armyworm 

do. 

Imported  cabbage  worm 

do. 

Colorado  potato  beetle 

Fourth 

Cross- striped  cabbage  worm 

First 

Imported  cabbage  worm 

do. 

Southern  armyworm 

do. 

do. 

Sixth 

Diamondback  moth 

Fourth 

Greenhouse  leaf  tier 

Fifth 

Hawaiian  beet  webworm 

do. 

Southern  armyworm 

First 

Southern  beet  webworm 

Fifth 

Southern  arayworm  First 


Cross-striped  cabbage  worm       Fourth 
Melon  worm  Fifth 

Southern  armyworm  Third 


p-Aminobenzenesulfonanilide 
NH2C6HUS02NHC6H5 

p-Aminobenzenesulfonylamide 
NH2CgHkS02M2 


m-Aminobenzoic  acid 
p-Aaiinoberizoic  acid 

p-Aoinobenzophenone 
°<?5CO06%m2 


Colorado  potato  beetle  Fourth 

Cross-striped  cabbage  worm  First 

Southern  armyworm  do. 

Colorado  potato  beetle  Fourth 

Cross- striped  cabbage  worm  First 

Southern  armyworm  do. 

do.  Sixth 

Colorado  potato  beetle  Fourth 

Cross-striped  cabbage  worm  do. 

Southern  armyworm  do. 

Cro 8 s- striped  cabbage  worm  Fourth 

Melon  worm  Fifth 

Southern  armyworm  Third 
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Compound 


Insect 


Ste/rei/ 


U— Acinodiphenvlp^iine   sulfate 
C6H5NH06HLJfH2:H2S04 

6- Air  i  no- 2 , 3- di  ph  enyl  qui  no  xal  i  n  e 

2- Ami no- 9- f luo r enol 
C.H,  CHCHC.H  HH 
j_6_U___j6  3     2 

2- And  no  fluo  r  enone 
C6HUCOC6H3HH2 

2- Ami  nophenazine 

C^H,  N  C^H  NH 
6  U  2  6  3     2 


Cross- striped  cabbape  worm 
Melon  worm 
Southern  anayworm 

Fourth 

Fifth 

Fourth 

Cross- striped  cabbage  worm 
Southern  armyworm 

First 
do. 

Cabbage  looper 
Southern  armyworm 
do. 

Fifth 
First 
Fourth 

do. 
do. 

First 
Fifth 

do. 
do. 
do. 

First 
Third 
Fifth 

m-Ar.ir.ot>henol 

o-Air.inot)henol 

HOC6Hl+NH2 


do. 


First 


p-Arninophenol 
HCCgHkNH2 


5-Amino- 1- phenyl  benzotliic^zole 
«H  C,HJI:C(C  H   )S 

7-AEino-l,2,3,^-tetrehydrcuirhenylene 
oxide 


Imported  cabbage  worn 
Southern  armyworia 
do. 

Southern  armyworm 
do. 

do. 


Aniline   salt  of  2,U-dinitrodirhenylnrnine-Cros6-striT>ed  cabbage  worm 


6-carboxylic  acid 
C^H  NHC6H2(N02)2COOH'KH2CcH 

J-Ariiiriboenzotx:iazole 
SCgH^NiCNHC^HV 

1-Anilinobenzoxazole 
OC^NJNHC^ 

3-Anilinophenothia7ine 
C,£  NH  C,H  NHCcHhS 

6  5    2f6  36  j»i 


Southern  armyworm 


do. 


do. 


Cross-striped  cabbage  won 
Imported  cabbage  worm 
Southern  *»rmyi»orm 


Fifth 
First 
Fifth 

First 

Fifth 

Sixth 


Fourth 
Fifth 


Second 


First 


First 
io. 
do. 


Table  3.— (Continued) 


78 


Compound 


Insect 


Sta 


Jl 


Anisal   cinnamal  acetone 

CH^OCgH^CH :  CHCOCH :  CHCH :  CHCgRV 


l-»(o-Ani6ylazo)-2-naphthol 
GH30C6HUH1IC10H6QH 


Anthracene 
c6Hu(CH)2C6H4 

Anthragallol 

0^502(08)3 


Anthrahydroquinone  diacetate 
CgH^COCOCH-^CgH^ 


Anthraquinone 
(C6H4)2(CO)2 


An thraquinone-beta- sulfonic  acid 


Anthrahilic  acid 
NH2C6HUCOOH 

An throne 


Cross- striped  cabbage  worm  Fourth 

Melon  worm  Fifth 

Southern  armyworm  Third 

Southern  armyworm  First 

do.  Sixth 

do.  Third 


Cabbage  webworitf  Fourth 
Cross- striped  cabbage  worm  do. 

Diamondback  moth  Third 

Greenhouse  leaf  tier  Fourth 
Melon  worm  do. 

do.  Fifth 

Southern  armyworm  Third 

do.  Fourth 
Southern  beet  webworm  do. 

Cross-striped  cabbage  worm       Fourth 

Melon  worm  Fifth 

Southern  armyworm  Fourth 

Cabbage  webworm  Fourth 
Cross-striped  cabbage  worm  do. 

Diamondback  moth  Third 

Greenhouse  leaf  tier  Fourth 
Melon  worm  do. 

do.  Fifth 

Southern  armyworm  Fourth 
Southern  beet  webworm  do. 

Cabbage  webworm  Fourth 
Cross-striped  cabbage  worm  do. 

Diamondback  moth  do. 

Greenhouse  leaf   tier  Fifth 
Melon  worm  do. 

Sou  the  rn   armyworm  Fourth 

Southern  beet  webworm  Fifth 

Southern  armyworm  Fourth 


do.  First 

do.  Sixth 
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Compound 


Insect 


ita^e— ' 


Atoxyl  (sodium  arsanilate) 
NH2C^H^AsO,HNa 

H.U'-AzobisCo-anisidine) 

C3  OCgH  (MH2)N:HCgH  (NH2)0CB 

p,p'-Azobis(benzoic  acid) 
HOOCC^N  iHCgH^COOH 


Ap'  -Azobi  sbiphenyl 
C6H5C6HUN:NC6HUC6H5 


p ,p!-Azobi  sphenetole 
C^tOCgH^N  zNCgH^OCgHc 


p , p ' -Azobi  sphenol 
HOCgH^NzNCgH^QH 


Azochloramide 


Southern  armyworm  Fifth 


Cross-striped  cabbage  worm  Fourth 

Southern  armyworm  Sixth 

Colorado  potato  beetle  Fourth 

Cross-striped  cabbage  worm  do. 

Melon  worm  Fifth 

Southern  armyworm  do. 

Colorado   potato  beetle  Fourth 

Cross- striped  cabbage  worm  do. 
Melon  worm                                    ,     Fifth 

Southern  armyworm  do. 

Colorado  potato  beetle  Fourth 

Cross- striped  cabbage  worm  do. 

Melon  worm  do. 

Southern  armyworm  Fifth 

Colorado  potato  beetle  Fourth 

Cross-striped  cabbage  worm  do. 

Melon  worm  Fifth 

Southern  armyworm  do. 

do .  do . 


o-Azothioanisole 
(CH3SW)2 

p,p'-Azoxybis(benzoic  acid) 
HOOCCgH^NONC^H^COQH 


Barium  sulfoleate 

Benzalacetophenone(  Chalcone) 
CgH  CHiCHCOCgH 


Cross-striped  cabbage  worm       Fourth 
Southern  armyworm  Sixth 


Colorado  potato  beetle  Fourth 

Cross-s triced  cabbage  worm  do. 

Melon  worm  Fifth 

southern  army worm  ao. 

do.  First 


Cabbage  webworm  Thi rl 

Colorado   oot   to   beetle  Fourth 

Cross-striDed  cabbage  worm  do. 

Dian.ondbaclc  moth  do. 

Greenhouse  leaf    tier  Fift'i 

Hawaiian  beet  webworm  do. 

Melon  worm  ±n. 

Southern    irnyworm  Fourth 

Southern  beet  webworm  Fi 


Table  3.—  (Continue} 
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Compound 


Insect 


Stagei/ 


Benzalacetophenone  dibromide 
CgH-CHBrCHBrCOCgH,- 


Cabbage  webworm  Fourth 
Cross- striped  cabbage  worm  do. 

Diamondback  moth  do. 

Fall  webworm  do. 

Greenhouse  leaf  tier  Fifth 
Hawaiian  beet  webworm  do. 

Melon  worm  do. 

Southern  armyworm  Fourth 

Southern  beet  webworm  Fifth 


5-Benzal amine- 2-cresol 
C^H  CHHCgH  (CB)CH 


p-Benzalaminophenol 

C.H  CHNCrH,  OH 
05         6  K 


P,p'-Benzalbis(N,N-dimethylaniliiie) 
c6H5GH[c6HUN(GH3>2j2 

Benzalbi  s( 1-pyridyl amine) 
C6H5CH(C5H3NNH2)2 

Benzaldehyde  phenylhydrazone 
C^H  CH:NHHC6H 


Cabbage  webworm 
Cross-striped  cabbage  worm 
Diamondback  moth 
Greenhouse  leaf  tier 
Hawaiian  beet  webworm 
Melon  worm 
Southern  armyworn 
Southern  beet  webworm 

Cabbage  webworm 
Cross-striped  cabbege  worm 
Diamondback  moth 
Fall  webworm 
Greenhouse  leaf  tier 
Hawaiian  beet  webworm 
Melon  worm 
Southern  armyworm 
Southern  beet  webworm 

Colorado  potato  beetle 
Crose-etriped  cabbage  worm 
Southern  armyworm 

Southern  armyworm 


Cabbage  webworm 
Cross-striped  cabbage  worm 
Diamondback  moth 
Greenhouse  leaf  tier 
Hawaiian  beet  webworm 
Melon  worm 
Southern  armyworm 
Southern  beet  webworm 


Third 
Fourth 

do. 
Fifth 

do. 

do. 
Fourtti 
Fifth 

Third 
Fourth 

do. 

do. 
Fifth 

do. 

do. 
Fourth 
Fifth 

Fourth 
do. 
do. 

Fifth 


Third 
Fourth 

do. 
Fifth 

do. 

do. 
Fourth 
Fifth 
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Compound 


Insect 


Staj 


vil 


Benzaldehyde  semicarbazone 

c,-h_chhijhcobh0 

9-Benzalfluorene 
CbH1+ceCHC6H5)C6H4 

Ben  zal- k-me thyl 0x7th! anaph  thene 
CBLCgH,COC(  CHO5RC)  S 

Benzamide 
C^COHHg 

Benzanillde 
C^COMC^ 

Benzeneazo-o— cresol 
CgH^HNCgH  (CH  )CH 


Benzeneazoresorcinol 
c6H5NNC6H3(OH)2 

Benzidine 

Benzil 

(C6H5CO)2 

alpha-Benzildioxime 
Cgia  J  ( HQH)  C( MQU)  CgHF 

beta- Ben zildioxime 
C6H5C(NOH)C(NOH)C6H5 


Cross-: striped  cabbage  worm 
Southern  annyworn 

do. 


Imported  cabbage  worm 
Southern  armyworm 

do. 


do. 


American  cockroach 
Cabbage  webworm 
Crose-striped  cabbage  worm 
Diamondback  moth 
Greenhouse  leaf   tier 
Hawaiian  beet  webworm 
Melon  worm 
Bice  weeril 
Southern  armyworm 

do. 
Southern  beet  webworm 
Termites 
do. 

Southern  armyworm 


do. 
do. 

do. 


Cross- striped  cabbage  worm 
Melon  worm 
Southern  armyworm 

American  cockroach 

Cross- striped  cabbage  worm 

Melon  worm 

Southern  armyworm 


Fourth 
Fifth 

First 


Fourth 
Thirl 

Third 
do. 


3/h  grown 

Third 

Fourth 

do. 
Fifth 

do. 

do. 
Adult 
First 
Fourth 
Fifth 
Adult 

do. 

First 


Third 
Sixth 

do. 


Fourth 

Fifth 

Sixth 

First 
Fourth 
Fifth 
Sixth 
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Compound 


Insect 


St 


fcagel/ 


gamrna-Benzildioxime 

C^C(TTOH)C(NOH)CrHr 
b  5  05 


Benzilic  acid 

(C  H  )  C(OH)COQH 
652 

alpha-Benzilmonoxime 
beta-Benzilmonoxime 
CgH5C(NOH)COC6H5 

Benzohydrol 

C6H5CH(OH)C6H5 


alpha-Benzoinoxime 
beta-Benzoinoxime 

CgH  CHCOHjCCNOHKgH^- 
Benzophenone 

cbH5C0C6H5 

1-Benzothiazolyl-p-bromobenzyl 
sulfide 
SC6HuN;CSCH2C6HuBr 

1-BenzothlazolyVcyclohexylammonium 
sulfide 

1-Benzothiazolyl-p-nitrobenzyl 
sulfide 

&M^SCH2W°2 


Colorado  potato  beetle 

Fourth 

Cross- striped  cabbage  worm 

do. 

Melon  worm 

Fifth 

Southern  armyworm 

Sixth 

Cross- striped  cabbage  worm 

First 

Southern  armyworm 

do. 

Cross- striped  cabbage  worm 

Four  1ii 

Melon  worm 

Fifth 

Southern  armyworm 

Sixth 

Colorado  potato  beetle 

Fourth 

Cross-striped  cabbage  worm 

do. 

Melon  worm 

Fifth 

Southern  armyworm 

Six  til 

American  cockroach 

First 

Colorado  potato  beetle 

Fourth 

Cross- striped  cabbage  worm 

do. 

Southern  armyworm 

Sixth 

do.  Fourth 


Colorado  potato  beetle  Fourth 

Cross-striped  cabbage  worn  do. 

Southern  armyworm  Sixth 

Southern  armyworm  First 


do.  do. 


Benzothiazyldi sulfide 


do. 


Fifth 
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Compound 


Insect 


Staged 


m-Benzo tolui de 
o-Benzo  tolui  de 
p-Benzo  tolui de 
CH^CgH^HHCOCgHc 


*-  ( 1-Benzo  xazolyi ) - cyclohexy lami  n  e 

PW'ffAi 

s-Benzoyl-l~mercaptobenzothiazole 
SC^HiCSCOC^ 

9- Benzoyl- 3-ni  trocar bazole 
C^KCOC^)C6H3H02 

al  pha- Benzoyl- be ta- 

(m-nitrophenyl) ethylene  oxide 
Q^cCOCHOCHCgH^HOg 


alpha- Benzoyl- beta- phenyl 
ethylene  oxide 


C^COCHOCHC^ 


Benzoyl tri  thi  orani 1 1 in 
^5^^QO^C6H3(OCH3)  CHS)  3 

■-Benzylacetaride 
CgH-CHJHCOCH 


Cabbage  webworm 
Colorado  potato  "beetle 
Cross- striped  cabbage  worm 
Diamondback  moth 
Greenhouse  leaf   tier 
Hawaiian  beet  webworm 
Melon  worm 
Southern  armyworm 
Southern  beet  webworm 
Yellow  woolly  bear 

Southern  armyworm 


Cross-striped  cabbage  worm 
Southern  armyworm 


do. 


Cro 8  3- striped  cabbage  worm 
Greenhouse  leaf  tier 
Melon  worm 
Southern   armyworm 
Southern  beet  webworm 

Cabbage  looper 
Cross-striped  cabbage  worm 
Greenhouse  leaf   tier 
Melon  worm 
Southern  armyworm 
Southern  beet  webworm 

Southern   armyworm 


Colorado  potato   beetle 
Greenhouse  leaf    tier 
Hawaiian   beet   webworm 
Melon  worm 
Southern   armyworm 
Southern  beet  webworm 


Fourth 
do. 
do. 
do. 

do. 

do. 

do. 
Third 
Fourth 
Sixth 

First 


Fourth 
Fifth 


First 


Fourth 
Fifth 

do. 
Fourth 

do. 

Fourth 

do. 
Fifth 

0.0. 

Fourth 
do. 

First 


Fourth 
Fifth 

do. 
Fourth 

do. 

do. 


Table  3.— (Continued) 
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Compound 


Insect 


Staged 


p-  ( Benzylamino)-benzenesulf  onamide 
C^Hj-  CH^CgH^SOgHHg 


n-Benzylbenzamlde 
CgH^CH^COCgH,- 


n-Benzylformamide 

HCOHECHC-H 
c  b  5 


American  cockroach  First 

Colorado  potato  "beetle  Fourth 

Cross-striped  cabbage  worm  do. 

Melon  worm  Fifth 

Southern  armyworm  Sixth 

Colorado  potato  beetle  Fourth 

Diamondback  moth  do. 

Greenhouse  leaf  tier  do. 

Hawaiian  beet  webworm  do# 

Melon  worm  do. 

Southern  armyworm  Third 

Southern  beet  webworm  Fourth 

Yellow  woolly  bear  Sixth 

Colorado  potato  beetle  Fourth 

Greenhouse  leaf  tier  Fifth 

Hawaiian  beet  webv»orm  do. 

Melon  worm  Fourth 

Southern  armyworm  do. 

Southern  beet  webw»rm  do. 


n-Benzyllauramide 
Gj^H^COHHCHgCgHc 


Benzylmercaptomannose 
c6Hi2°5(SGH2c6H5)2 

H-Benzylpalmi  tamide 
C15H31CONHCH2CGH5 


n-Benzylpropi onamide 
C^   CONHCH^H 


Colorado  potato  beetle 
Greenhouse  leaf  tier 
Hawaiian  beet  webworm 
Melon  worm 
Southern  armyworm 
Southern  beet  webworm 

Southern  armyworm 


Colorado  potato  beetle 
Greenhouse  leaf  tier 
Hawaiian  beet  webworm 
Melon  worm 
Southern  armyworm 
Southern  beet  webworm 

Colorado  potato  beetle 
Greenhouse  leaf  tier 
Hawaiian  beet  webworm 
Melon  worm 
Southern  armyworm 
Southern  beet  webworm 


Fourth 
Fifth 

do. 
Fourth 

do. 

do. 

First 


Fourth 
Fifth 

do. 
Fourth 

do. 

do. 

Fourth 
Fifth 

do. 
Fourth 

do. 

do. 
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Compound 


Insect 


Itagei/ 


Benzyl thioxanthic   disulfide 


j^V^CCS)*}, 


Bi  s  ( p-bromophenyl )-  sulf  one 
BrCgHySOgCgH^Bp 


9 , S-Bi  s( l-hydroxy-2-naph  thyl ) - 
fluorene  anhydride 

(Other   compounds  beginning  with 
""bis"   entered  under  radical   that 
follows. ) 


Cross-striped  cabbage  worm  Fourth 

Southern  armyworm  Sixth 

Colorado  potato   beetle  Fourth 
Greenhouse  leaf   tier  do. 

Hawaiian  beet  webworm  Fifth 

Melon  worm  Fourth 
Southern  beet  webworm  do. 

Greenhouse  leaf  tier  Fifth 

Southern  armyworm  First 


Borneol 

aioh7w 


do. 


Fourth 


p-Broraobenzenesulfonanilide 
BrCgH^SOpMHCgfiV 


Colorado  potato  beetle 
Cross- striped  cabbage  worm 
Southern  armyworm 


p-Bromo-ITtlJ-dibenzyrbenzenesulfonamide  Colorado  pot-to  beetle 
BrC^Hi+S02N(CH2CgH5)2  Cross-striped  cabbage  worm 

Melon  worm 
Southern  armyworm 


3-Bromo fluo r ene 
C^CH2£6H3Br 


2-Bromo-9-^luorenol 
p6HuCH(OH)C6H.sBr 


Cabbage  webworm 
Cross-striped  cabb'age  worm 
Diamondback  moth 
Greenhouse  leaf   tier 
Hawaiian  beet  webworm 
Melon  worm 
Hice  w«evll 
Southern  arjnyworra 
Southern  beet  webrorm 
Termites 
do. 

Cross-striped   cabbage  worm 
Hawai  ian  beet  webworm 
Velon  worm 
Rice  weevil 
Southern  amyworm 
Southern  beet  webworm 
Termites 
do. 


Fourth 
do. 
do. 

Fourth 

do. 
Fifth 
Third 

Third 
Fourth 

do. 
Fifth 

do. 
Fourth 
Adult 
Fourth 
Fifth 
Adult 

do. 

Fourth 
Fifth 

do. 
Adult 
Fourth 

io. 
Adult 

do. 
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Table  3.— (Continued) 


Compound 


Insect 


Sta?:ei.' 


1/ 


2-  Srcno-9-  f  luo  r  enone 

C/-H,,COCcH_Br 
L°Ji |o  3 


p-Bromo-N-methyl-N-phenylbenzene sulfonamide 
BrCgH^SOgNCCH^JCgHc 

p-Bromo-N-1-naphthylbenzenesulfonamide 
BrC6HuS02NHC10H7 

2-Bromo-7-nitrofluorene 
BrC6E^CH296H^N02 

2-Bromo-l-ni  tronaphthalene 
C10H7(N02)Br 


Cross- striped  cabbage  worm  Fourth. 

Melon  worm  Fifth 

Southern  armyworm  Sixth 

Cross-striped  cabbage  worm  Fourth 

Melon  worm  Fifth 

Southern  armyworm  Sixth 

Colorado  potato  beetle  '      Fourth 

Cross-striped  cabbage  worm  do. 

Southern  armyworm  Sixth 

Cross-striped  cabbage  worm  Fourth 

Melon  worm  Fifth 

Southern  armyworm  Sixth 

do .  do . 


p-Bromophenol 
BrCgH^OH 


do. 


Fourth 


p- ( p-Bromophenylazo )-phenol 
BrCgH^NCgH^OH 

^-(p-Bronophenylazo)-resorcinol 
BrC6H1+N:NC6H3(OH)2 


k- ( p-Bromophenylazo  )-5 ,6,7, 8- te trahydr 0- 
1-naphthol 


2-Bromo-5-phenyl-2,3-cyclohexenone 
BrCzCHCHgCECc^jCHgC  :0 


Diamondback  moth  First 

Southern   armyworm  do. 

Cabbage  looper  do. 

Cabbage  webworm  do. 

Cross- striped  cabbage  worm  do. 

Imported  cabbage  worm  do. 

Melon  worm  Fifth 

Southern  armyworm  First 

do .  Sixth 

Bean  leaf  roller  First 

Cabbage  looper  Second 

Diamondback  moth  First 

Imported  cabbage  worm  do. 

Southern  armyworm  do. 

do.  Fourth 

do.  First 
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Compound 


Insect 


Sta 


:ei/ 


N-p-Bromophenylsulfonyl- 
moroholine 
BrC6H1+S02N(CH2CH2)20 


Colorado  potato  "beetle  Fourth 

Cross-striped  cabbage  worm  do. 

Southern  armyworm  Third 


2, 3- Butanedi one-  3-Bonoxime 
CH  COC(NQH)CH 


Butyl  allophanate 
^2^H^9 


KH2C0NHC0oC),Hr 


N-n-Butyl-p- toluene  sul f onami  de 
CH3C6HuS02NHC1^H9 


Colorado  potato  "beetle 
Cross— striped  cabbage  worm 
Southern  armyworm 

do. 


Diamondback  moth 
Greenhouse  leaf  tier 
Hawaiian  beet  webworm 
Southern  armyworm 
Southern  beet  webworm 


Calcium  Bait  of  chlorinated  sulf oleic  acid  Colorado  potato  beetle 

Greenhouse  leaf  tier 
Hawaiian  beet  webworm 
Melon  worm 
Southern  armyworm 
Southern  beet  webworm 


Calcium  sulfoleate 

>2)„ 


Ca(0lgHJ3SOj. 


N- ( c—  Carbo  xyph  eny 1 ) gly c in  e 
H00CCgH1+NHCH2C0CH 


Southern  armyworm 


Cross- striped  cabbage  worm 
Southern  armyworii 


Fourth 
do. 
do. 

First 


Fourth 

do. 
Fifth 
Fourth 
Fifth 

Fourth 

do. 
Fifth 
fourth 
Third 
fourth 

First 


do. 
do. 


Catechol 
C6HU(CH)2 

Chloroacetyldiphenylamine 

2-Chloroacridone 

k-Chloroacridone 

Hf06HuCOCfiH?Cl 

^— Chloro— 2-amino-l-diphenvlamine 
C6H5NHC6H3C1NH2 

(U— Chloro-2-aminophenylmercapto)-acetic 
acid 
C1C6H3(KH2)SCH2C00H 


do. 


do. 


Cross-striped  cabbage  worm 
Imported  cabbage  worm 
Southern  armyworm 

do. 


Cross-striped  cabbage  worm 
Southern  armyworm 


Sixth 


Thiri 


First 
do. 
do. 

UO. 

Sixth 

Fourth 
Sixth 
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ConrDound 


Insect 


Sta^ 


if 


alpha- (p-Chloro  "benzoyl  )-beta-(m- 
nitronhenyl)    ethylene  oxide 
CI CgE^COCHOCHCgH^NOg 


alpha- (p-Chlorobenzoyl)-beta-phenyl 
ethylene  oxide 
ClCgH^COCHOCHCgH 

J-Chlorocarbazole 
C^NHC6H3C1 

2-Chloro-3»5-dinitrohenzoic  acid 
ClCgH2(N02)2C00H 


Cross- striped  cabbage  -worm 
Greenhouse  leaf   tier 
Melon  worm 
Southern  armyworm 
Southern  beet  webworm 

Southern  armyworm 


do. 
do. 


Cross- striped  cabbage  worm 
Southern  armyworm 


Fourth 
Fifth 

do. 
Fourth 

do. 

First 


do. 
Fifth 

Fourth 
Fifth 


2,-Chlorodiphenylamine-2-carboxylic  acid 
3'-Chlorodiphenylamine-2-carboxylic  acid 
ClCgH^KHCgHuCOOH 

9-'Ch  1  o  ro  f  luo  r  ene 
C6BkCHCl(fcHk 

6-  Chlo  ro-  2-xne  thy  1-1 ,  k ,  2-benzo  thiazine- 
3(*0-one 

C1CCH,SCH(CH,)0(0):H 

L2_J _J j 

2-Chloro-H-nitroaniline 
C1C6H3(N02)NH2 


do. 


Fifth 


4-Chloro-2-ni  trodiphenylamine 
C6H5NHC6H3C1N02 


Colorado  potato  beetle 

Fourth 

Cross— striped  cabbage  worn 

do. 

Southan  armyworm 

Sixth 

Southern  armyworm 

First 

do. 

Sixth 

American  cockroach 

Jffh   grown 

Diamondback  moth 

Fourth 

Greenhouse  leaf  tier 

Fifth 

Hawaiian  beet  webworm 

do. 

Melon  worm 

Fourth 

Bice  weevil 

Adult 

Southern  armyworm 

Third 

do. 

Sixth 

Southern  beet  webworm 

Fifth 

Termites 

Adult 

do. 

do. 

Cross-striped  cabbage  worm 

First 

do. 

Second 

do. 

Third 

do. 

Fourth 

Diamondback  moth 

First 

do. 

Second 

Imported  cabbage  worm 

First 

Southern  armyworm 

do. 

do. 

Second 

do. 

TMt* 

Table   3.— (Continued) 


89 


Comoound 


Insect 


Stage!/ 


2-Chloro-7-nitrofluorene 


U-Chloro-?-nitrophenyl   ester  of 

thiocyanic   acid 

ClC.H  (NC>   )SCN 
b  3       2 

(4-Chloro-?-nitrophenylmercapto)-acetic 
acid 

ClC.H,(N0o)SCHoC00H 
0  3       «-  2 

alpha-(^-Chloro-?-nitrophenylmercapto)- 
acetophenone 
ClCgh^UO^,)  SCHgCQC^ 

^Chloro-2-nitroohenylsulfuramine 
C1C6H3(N02)SNE2 

^-Chloro-2-nitrophenyl   sulfur 
bromide 
ClCgH  (N02)SBr 

^J-Chloro-jkienaziminobenzene 
C1C^3N^C6H5 

o-Chlorophenyl   ester  of 

p'-toluenesulfonic  acid 
p-Chloro phenyl   ester  of 

p'-toluenesulfonic  acid 
C1C6HU0S02C6HUCH7 


Colorado   ootato   beetle 
Cross- strioed  cabbage  rrorm 
Imported  cabbage  worm 
Southern  arrryworm 

Diamondback  moth 
Southern  ariryworm 


Cross- striped  cahoa^e  worm 
Southern   armyworm 


do. 


Cross-strioed  cabbage  worm 
Southern  aricyworm 

do. 


do. 


Colorado  potato  beetle 
Cross- striped  cabbage  worm 
Southern  armyworm 


Fourth 
First 

do. 

do. 

do. 
do. 


Fourth 
Fifth 


do. 


Fourth 
Fifth 

do. 


Sixth 


Fourth 

do. 
Sixth 


^Chloro-m-tolyl   ester  of 
p'-tcluenesulfonic  acid 
ClCgH  (CK JOSOgCgH^CH, 

p-Chlorophenyl    furf uralme thyl  ketone 
(C^OjCHrCHCOCgH^Cl 

Chrysene 
C18H12 

Chrysylanine 
ClSHlllm2 


Colorado  potr.to  beetle 
Cross- striped  cabbage  wora 
Southern   anryworn 

do. 


do. 


dc. 


Fourth 

io. 
Thi: 

Fifth 

First 
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Compound 


Insect 


Stage!/ 


p-Cresyl  furoate 

(Cj,  HJ^COOC^HjCHjOH 
4  3  0  3       3 

Cyanuric  acid 

HOC;NC(OH);NC(OH);]y 

2-  ( alpha-  ( 2-Hydroxy-6-oxo-4 ,  ^dimethyl- 
del  ta'-cyclohexenyl )-ethyl)- 
5 1  *>?  dime  thy  1-l.Vcvclohexanedi  one 
t)2CCH2C0CEC0CH2 


(cbJpcch?coceco 

CCOCHgCC  CH-z)  2CH2C0H 


Southern  armyworm 


do. 


2-  ( 2-H3droxy-6-oxo-H  ,i*-dime  thyl-del  ta1- 
cyclohexenylmethyl  )-5 , 5-dimethyl- 
1 1 3-cyclohexanedione 
0CCH2C(  CB^)  2CH?C09HCa2(j!C0CH2C(  CH^)  ?CHgC0H 


do. 


do. 


Fifth 


First 


do. 


do. 


n-Cyclohezylacetamide 
LI 


CBLCONHCg^, 


n-Cyclohexylbenzamide 
C6H5CONHC6H11 

n- Cyclohexyxxaur amide 
C11H23OOMHC6H11 


n-  Cyclohexylpalrci  tamide 
C^COKHCgH^ 


o- Cyclohexylphenol 
C6HnC6HuOH 


p-  Cyclohexylphenol 
HOC^C^ 


Colorado  potato  "beetle 

Fourth 

Southern  armyworm 

do. 

Cross- striped  cabbage  worm 

do. 

Southern  armyworm 

Fifth 

Hawaiian  beet  webworm 

do. 

Melon  worm 

Fourth 

Southern  armyworm 

do. 

Southern  beet  webworm 

do. 

Yellow  woolly  bear 

do. 

Hawaiian  beet  webworm 

Fifth 

Melon  worm 

Fourth 

Southern  armyworm 

do. 

Southern  beet  webworm 

do. 

Yellow  woolly  bear 

do. 

Southern  armyworm 

First 

do. 

Third 

do. 

Fifth 

Colorado  potato  beetle 

Fourth 

do. 

do. 

Cross-striped  cabbage  worm 

do. 

Fall  webworm 

Fifth 

Southern  armyworm 

First 

do. 

Sixth 
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Compound 


Insect 


Staged 


N-Cyclohexyloropionamide 
C  H  CONHC-H 

2  5         6  11 


1,8-Diaminonaphthalene 


C,   H£(NH0)0 
10  0       2  2 


2, 3-Diaminophenazine 
C6H1+N2C6H2(NH2)2 


Diani  salcyclopentanone 

CH^OCgH^CHCCHgCHgCC  CHCgH^OCH,) CO 


Dlbenzodioxin 
f6HU0C6Hu9 


Dibenzalcyclopentanone 

CgH5CH:CCH2CH2C(  :CHCgH5)C0 


1 • 2, 3,^-Dibenzophenazine 
C[SHuNClUEgN 

Dibenzophenothioxin 
2»3»6, 7-Dibenzoxanthone 

p-Dibromdiphenyl 
BrC6HuC6HuBr 

9 i 10-Dibromoanthracene 
C6H4(CBr)2C6H4 


Hawaiian  beet  webworm 

Fifth 

Melon  worm 

?ourth 

Southern  armyworm 

io. 

Southern  beet  webworm 

do. 

Yellow  woolly  bear 

do. 

Colorado  potato  beetle 

Fourth 

Cross- striped  cabbage  worm 

io . 

Melon  worm 

Fif  th 

Southern  ariryvorm 

Fourth 

do. 

Sixth 

do. 

First 

do. 

Sixth 

American  cockroach 

}/k   ^rown 

Melon  worm 

Fourth 

Southern  armyworm 

Fifth 

Southern  beet  webworm 

do. 

Colorado  potato  beetle 

Fourth 

Cross-striped  cabbage  worm 

do. 

Melon  worm 

Fifth 

Southern  armyworm 

First 

do. 

Sixth 

Hawaiian  beet  webworm 

Fifth 

Melon  worm 

Fourth 

Southern  armyworm 

do. 

Southern  beet  webwcrm 

Fifth 

Southern  armyworm  First 


do.  Fifth 


Colorado   potato   beetle  Fourth 

Cross-striped  cabb  fe   worm  First 

Imported   cabbage  worm  io. 

Southern   armyworm  |  >. 


do .  it. 
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Compound 


Insect 


St 


a^ei/ 


2, 7-Di  bromo-9-  benzalfluorene 
BrC^Ct  CHCgH^)  CgH^Br 

alpha,   alpha1  -Dibromobibenzyl 
(stilbene  di "bromide) 
C6H5CHBrCHBrC6H5  (  / 

2 , 7-DibroK>-9  ( o-chloro"benzal)-fluorene 
BrCgH,C(  CHC^H^Gl)  CgH^Br 

Di  "bromo-o-cre  sol  sulf  onphthalein 

2, 3-Di"bromc~l ,  y-diphenyl-l-propanoce 
CgHrCHBrCKBrCOCgHc 

2 , 7-Dibromofluorene 
BrCj^CHgCgB^Br 

2, 7~Di"bromo-9vfuralfluorene 
Br95H?c[CH(  C^H^O)  j(j?gH^Br 

alpha, beta-Dibromohydrocinnamic  acid 
CgH^CHBrCHBrCOQH 

3f^-Bi'bromo-^-phenyl-2-'butanone 
CgHj-CEBrCHBrCOCH, 

k ,  k  •  -D  '^brorooph  enyl  sulf  one 

BrC6V°2C6Vr 

Di-n- Butyl thiourea 

C9H20N2S 
p.p'-Dichloroazoxybenzene 

C1C6HUHC6HUC1 


Southern  armyworm 


Colorado  potato  beetle 
Cross-striped  cabbage  worm 
Southern  armyworm 

do. 


Southern  armyworm 


Colorado  potato  beetle 
Cross- striped  cabbage  worm 
Southern  armyworm 

Southern  armyworm 


^ 


do. 


Colorado  potato  beetle 
Cross- striped  cabbage  worm 

Colorado  potato  beetle 
Cross-striped  cabbage  worm 
Southern  armyworm 

Cross-striped  cabbage  worm 
Melon  worm 
Southern  armyworm 

Cross- striped  cabbage  worm 
Southern  armyworm 

do. 


First 


Fourth 

do. 
Sixth 

First 


do. 


Fourth 

do. 
Sixth 

First 


do. 


Fourth 
do. 

do. 

do. 

Sixth 

Fourth 
Fifth 
Sixth 

Fourth 
Fifth 

do. 


p-Dichlorobenzene 

ciWi 

4,1+,-Dichloro-2,2,-dinitrobiphenyl 
C1U02)C6HUC6HU(N02)C1 


Cross-striped  cabbage  worm 
Southern  armyworm 

Colorado  potato  beetle 

Cross-striped  cabbage  worm 
Melon  worm 
Southern  armyworm 


Fourth 
Fifth 

Fourth 

do. 
Fifth 
Sixth 
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Compound 


Insect 


Staged 


2, 7-Dichlorofluorene 
ClCgH^CHgC^Cl 


1-  (  >,  5-Bichlorfr-2-hydroxyphenylazo )  - 
2-naphthol 
Cl2C6H2(QH)H:HClcH60H 

Iftchlorophenolsulfonphthalein 

gso2c^y:(c6H3ci20B)2 

M2,5-Dichlorophsaylazo)- 
fy-ehloro-»-cresol 
Cl2C6HJ:HC6H2(CB3)(Cl)QH 

2-(2t5-Dichlorophamylazo)- 
S-  chl  o  ro  thymo  1 
Cl2C6H3H:HC6H(Cl)(CH3)(OH)CH(CH3)2 

U-(2,5-Dichlorophenylazo)- 
m-crenol 
C12C6H3I:IC6H3(CE3)0H 


2-( 2 , 5-Dichlorophenylazo)- 
p-cresol 
Cl2C6H3N:NC6H3(GH3)Cfi 

*<-(2,5-Dichlorophenylazo)- 
o-cyclohexyl phenol 


Cross-striped  cabbage  worm 

First 

do. 

Fourth 

Diaaondback  moth 

do. 

Greenhouse  leaf  tier 

do. 

Hawaiian  beet  webworm 

Fifth 

Imported  cabbage  worm 

First 

Melon  worm 

Fourth 

Southe  rn  armyworm 

First 

do. 

Fourth 

Southern  beet  webworm 

Fifth 

Southern  armyworm 

First 

do. 

Third 

do.  — 


First 


Croat- striped  cabt*g« 

worm 

Fovrtk 

Southern  armyworm 

do. 

Cross- striped  cabbage 

worm 

do. 

Southern  armyworm 

do. 

Cabbage  looper 

First 

Cabbage  webworm 

do. 

Cross- striped  cabbage 

worm 

do. 

Diamondback  moth 

do. 

Southern  armyworm 

do. 

Cross-striped  cabbage 

worm 

Fourth 

Southern  armyworm 

do. 

Cabbage  looper 

First 

Cabbage  webworm 

do. 

Cross- striped  cabbage 

worm 

do. 

Diamondbr.ck  moth 

io. 

Imported  cabbage  worm 

do. 

Southern  armyworm 

do. 

do. 

Sixth 
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Compound 


Insect 


Stas 


el/ 


l-(2,5-Dichlorophenylazo)-2-naphthol 
4-(2,5-Bichlorophenvlazo)-l-naphthol 

oi2o6e3n:ko10h6oh 

( *4—  ( 2 , 5-Dichlorophenylazo  )-l- 

naphthyl methyl  ether 

CI,  CcH_H:HC,rtH,OCH, 
263        10  b      3 

p-(2,5-Dichlorophenylazo)-phenol 
Cl2CgH  NrNCgH^QB 

4-(2,5-Dichlorophenylazo)-resorcinol 
Cl2C6H3N:NC6H3(OH)2 


^(2, 5-Dichlorophenylazo)- thymol 
ClgCgHyiiNCgHgCCH 3)(OH)CH(CH  )g 

l+-(2,5-Dichlorophenylazo)-2,5-xylenol 
Cl2C6H3N:NC6H2(  CH,)  20H 

It-(2,5-Dichlorophenylazo)-2,6-xvienol 
Cl2CgH3N:NC6H2(CH3)2OH 

2,4-Dichlorophenyl  ester  of 

3' .^'-dichlorobenzenesulfonic  acid 
Cl2C^H2OS02CgH,Cl2 

2,U-Dichlorophenyl   ester  of  p'- 
toluenesulfonic  acid 

012C6H3OS02WH3 

1 . 3-Bi s( 2 , 5-dichlorophenyl )- triazene 
(C12C6HU)2C3HN3 

IU-m-cresyl  carbonate 
Di-o-cresyl  carbonate 
Di-tD-cresyl  carbonate 
(HOCH306H3)2CO3 

H  cy  ano  dl  ami  de 
HN:C(NH2)NHCH 


Cross- striped  cabbage  worm 
Southern  armyworm 


Cross-striped  cabbage  worm 
Southern  armyworm 


do. 


Cabbage  looper 

Cabbage  webworm 

Cross- striped  cabbage  worm 

Southern  armyworm 

Cross- striped  cabbage  worm 
Southern  armyworm 

Cross-striped  cabbage  worm 
Southern  armyworm 

do. 


Colorado  potato  beetle 
Cross- striped  cabbage  worm 
Southern  armyworm 

Colorado  potato  beetle 
Cross-striped  cabbage  worm 
Southern  armyworm 


Cross- striped  cabbage  worm 
Sou  the  rn  armvwor m 


Southern  armyworm 


Colorado  potato  beetle 
Cross- striped  cabbage  worm 
Fall  webworm 
Imported  cabbage  worm 
Southern  armyworm 


Fourth 
do. 


do. 
do. 


Sixth 


First 
do. 
do. 
do. 

Fourth 
do. 

do. 

do. 

First 


Fourth 

do. 
Sixth 

Fourth 

do. 
Third 

Fourth 
do. 

First 


Fourth 
First 
Fifth 
First 
do. 
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Compound 


Insect 


Stag 


£ 


2,5-ft-cyclopentylidene- 
cyclopentanone 

(C5V2C5HU° 


Diethyl  ester  of  ethylenediamine- 

N.N'-beta.beta'-blsC  crotonic  acid) 

( C^S.  0C0CH»C(  CHjNHCH^-) 


Colorado  potato  beetle 
Diarr.ondback  moth 
Greenhouse  leaf  tier 
Hawaiian  beet  webworm 
Melon  worm 
South rrn  armyworm 
Southern  beet  webworm 
Yellow  woolly  bear 

Cross-striped  cabbage  worm 
Southern  armyworm 


Fourth 

do. 
Fifth 

do. 
Fourth 

do. 

io. 
Sixth 

First 
do. 


N,N-Diethyl-2-naphthalenesulfonamide 
C10H7S02N(C2H5)2 


N,K-Diethyl-p-nitrosoaniline 


Di f uralcyclopentanone 

9 » 10-  Dihyd  ro  an  th  rac  en  e 


2t3-Dihydroouinidine-12-carboxylic  acid 
feH^C(  COOH j6(CHnCH2CHB  )  CN 


American  cockroach 
Cross-striped  cabbage  worm 
Melon  worm 
Southern  armyworm 

Cabbage  looper 
Colorado  potato  beetle 

Cross-striped  cabbage  worm 
Melon  worm 
Southern  armyworm 

Southern  armyworm 


Cross- striped  cabbage  worm 
Melon  worm 
Southern  armyworm 

American  cockroach 
Melon  worm 
Southern  armyworm 
Southern  beet  webworm 


do. 
Fourth 
Fifth 
Sixth 

Fifth 
Fourth 

do. 
Fifth 
Fourth 

First 


Fourth 

Fifth 

Sixth 

3/^  ,^rown 
Fourth 
Fifth 
do. 


2, 7-Dihydroxynaphthalene 

HOC  JLQB 

10  6 


Colorado  potato  beetle 
Cross- striped  cabbage  worm 
Southern  armyworm 


Fourth 
do. 
do. 


9»SL£i(p-hydroxynhenyl)-fluorene 
fcV<WH)2C6Hu 


Colorado  potato  beetle 
Cross- striped  cabbage  worm 
Southern  worm 


io. 

do. 
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Compound 


Insect 


o,p'-Diiodoasoxybenzene 
M6H4H0JC6H4I 


•p-^iiodobenzene 
C6H4I2 

p ,  t> '  -Di  i  o  d  o  C  i-ohenyl 
IC6H4C6H4I 

2, 6-Diiodo-4-nitroa-nillne 

Di*»p-methoxydiphenylamine 

CH„OC-H,EHC-H\.OCH, 
3  6  4   6  4   3 


Cross- striped  cabbage  worm 
Melon  worm 
Southern  armyvors 

Cross- striped  cabbage  worm 
Southern  armyworm 
do. 

do. 


do. 


do. 


First 


do. 


do. 


p-Dinethylaminobenzaldehyde 
(  CH3)  gHHg^CHD 

p-Dime  thylaminoazobenzene 

4-Dimethylaiainobenzene-l-azo- 

1-naphthalene 
4—Dimethylaminobenzene-l-azo- 

2-naphthalene 
(CHg),3JFCgH4N:HC10H7 

p ,  p '  -Bi  8(  dime  thy lamino)  -benzophenone 


,?  —bisv.  aimetnyia 


o-( p-Dlme  thylaminophenylazo) - 
benzoic  acid 
(  CH3)  gSrCgE^NiHCgR^OOOH 

alpha,  alpha  -Bis((p-(NtN-dimethylamino)- 
phenyl) ) -o-cresol 
[CH^^CgH^CHCg^OH 

alpha,  alpha-Bl  a(  (  p-Ot^-dime  thy  lamino  )- 
phenyl) )-p-methylani sole 
I CH3)  2NC6H4]  2CHCgH40CH3 

p-Dlm9thylaminophenyl-l- 
naphthoquinon  imine 
(CH3)2NC6H4H:C10HgO 


do. 
do. 

do. 
do. 


Greenhouse  leaf  tier 
Hawaiian  beet  webwora 
Melon  worm 
Southern  armyworm 
Southern  beet  webworm 

Southern  armyworm 


Colorado  potato  beetle 
Southern  armyworm 

Colorado  potato  beetle 
Cross-striped  cabbage  worm 
Southern  armyworm 

Cross-striped  cabbage  worm 
Southern  armyworm 


do. 
Sixth 

First 


do. 


First 


Flr.st 
do. 
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Compound 


Insect 


Sta 


^J 


Bis(p- dim ethyl amine phenyl) sulfide 
[<CH3)^CbH 

5, 5- Dimethyl- 1 , 3-cyclohexanedione 
CH2C0CH2C0CH2(|!(CH3)2 

N,N-Dimethyl-p~toluenesulfonamide 
CH3C6HUS02H(CH3)2 


beta-Dinaphthofuran 

?io5£?ioH6 

Dinaphthyl  thiourea 
(C1QH^IH)2CS 

p-(2 , U-Dini  troanilino)-phenol 
HOC6H1|NHC6H3(N02)2 

o-Di ni trobenzene 
0^(102)2 

4, 6-Dinitro-o— creeol  methyl 
ether 
(N02)2C6H2(CH3)OCH 

o , o  *-Dini  trodiphenyl 
H02C6HUC6HUN02 

2,^Dinitroaipiienylainine 
C6H5NHC6H3(N02)2 

0 , 0  r-Dinl trodiphenylamlne 
N02C6HUNHC6HUN02 

^,U»-Dini trodiphenyl   sulfide 

2, 7-Dinitrofluorene 
N02C6H3CH2C6H3N02 


Cross-striped  cabbage  worm 
Imported  cabbage  worm 
Southern  armyworm 

do. 


Colorado  potato  beetle 
Cross- striped  cabbage  worm 
Melon  worm 
Southern  armyworm 

do. 


do. 


Colorado  potato  beetle 
Cross-striped  cabbage  worm 
Southern  armyworm 

do. 
do. 

do. 


do. 


Colorado  potato  beetle 
Southern  armyworm 

do. 


Cross-etriped  cabbage  worm 


do. 

Melon  worm 
Southern  armyworm 


First 
do. 
do. 

do. 


Fourth 

do. 
Fifth 
Fourth 

Fifth 


First 


Fourth 

do. 
Sixth 

First 
Third 

Fifth 


do, 


Fourth 
Third 

.10. 


-r  th 


do. 
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Compound 


Insect 


Stag 


el/ 


1 , 5-Dinl  tronaph.thalene 
C10H6(H02)2 


1 , 8-Dini  tronaphthal ene 


10   6       2.  2 


3 » 5-Dinitrophenoxazine 

Di-o-nitro phenyl  disulfide 
N02C6£45SCDHHN0p 


Di-p-nitrophenyl  disulfide 
N02C6HUSSC6V°2 

4-  ( 2, U-Dini tro phenyl )-morpholine 
(N02)2C6H3N(CH2CH2)20 

Dl->ni  trophenyl^sulf  one 
H02C6HUS02C6HUN02 


N.N'-Dinitroso-N.N'-diphenyl- 
p-phenylenediamine 
C6H5N(NO)C6H^N(NO)C  H 


Di  BfiXiaajDh  thyl  ene  thi  oph 
C^H^SCj^ 


ene 


Cabbage  looper 

First 

Colorado  potato  "beetle 

Fourth 

Cross- striped  cabbage  worm 

First 

Imported  cabbage  worm 

do. 

Southern  armyworm 

do. 

Cabbage  looper 

do. 

Cross- striped  cabbage  worm 

do. 

do. 

Third 

Imported  cabbage  worm 

First 

Melon  worm 

Fifth 

Southern  arnyworm 

First 

do. 

Third 

Cross- striped  cabbage  worm 

First 

Imported  cabbage  worm 

do. 

Southern  armyworm 

do. 

Cross-striped  cabbage  worm 

Fourth 

Diaroondback  moth 

do. 

Greenhouse  leaf  tier 

do. 

Hawaiian  beet  web worm 

Fifth 

Melon  worm 

Fourth 

Southern  armyworm 

First 

do. 

Fourth 

Southern  beet  webworm 

Fifth 

Southern  armvworm 


Cross- striped  cabbage  worm 
Melon  worm 
Southern  armyworm 

Colorado  potato  beetle 
Cross- striped  cabbage  worm 
Melon  worm 
Southern  armyworm 

Colorado  potato  beetle 
Cross-striped  cabbage  worm 
Southern  armyworm 

Colorado  potato  beetle 
Cross- striped  cabbage  worm 
Melon  worm 
Southern  armyworm 


First 


Fourth 
Fifth 
do. 

Fourth 
do. 

Fifth 
do. 

Fourth 

do. 
Sixth 


Fourth 

do. 
Fifth 
Sixth 
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Compound 


Insect 


Staged 


m-Diphenylben 2 ehe 
0-  Di  ph  enyl  b  en  z  en  e 
p-Diphenylbenzene 

C6H5W6H5 

Diphenylchleroacetic  acid 
(CgH  )2CC1C00H 

Diphenylene  disulfide 
(C6HU)2S2 


Southern  armyworm 
do. 


First 
Third 


Diphenylethylenedi amine 

N.N'-Di phenyl formami dine 
C^H(-NCHMHC^Hf. 

alpha,  gMBBa-Diphenylguanidine 
C^5KHC(NH)NHC^5 

Diphenylme thylene 

dithio glycol ic  acid 
(C6H5)2C(SCH2C0QH)2 

Diphenyl-p-phenylenedi amine 
C6H5NHC6Hl+NHC6H5 

1 ,  *4-Diphenylpiperazine 
C6H5N(CH2CH2)2NC6H5 


Di  phenyl  pyridylamine 


t 


C5HUN)N(C6H   )2 


Di  phenyl  pyridyl^uani  dine 
(C6H5NH)2C:N(C5HUN) 

2, 3-Diphenylquinoxallne 


Cross- striped  cabbage 

worm 

Firet 

Southern  armyworm 

do. 

Cross- striped  cabbage 

worm 

Fourth 

Diamondback  roth' 

do. 

Greenhouse  leaf  tier 

Fifth 

Hawaiian  beet  webworm 

do. 

Melon  worm 

Fourth 

Southern  armyworm 

do. 

Southern  beet  webworm 

Fifth 

Southern  armyworm 


Colorado  potato  beetle 
Cross- striped  cabbage  worm 
Southern  armyworm 

Colorado  potato  beetle 
Southern  armyworm 

do. 


do. 
do. 

Colorado  potato  beetle 
Cross- striped  cabbage  worm 
Southern  armyworm 

do. 


do. 


do. 


First 


Fourth 
do. 
do. 

do. 
Sixth 

Fifth 


Firit 
Sixth 

Fourth 

do. 
Third 

do. 


do. 


First 
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Compound 


Insect 


St 


agei/ 


4,H-Diphenylsemicarbazide 
(CgHpJgNCOMHNHg 


Di phenyl  thiocarbazide 
13  lU  U 

2,  U-Diphenylthiophene 

ggB5ycao(o^)p 

sym-Di phenyl  thiourea 
(C6H5NH)2CS 


ty»-  Diphenylurea 

'2( 


(CgH^)^.! 


Dipiperonalcyclopentanoae 


piperonaj-cyciopentanoae 

9<^2°96H1CH?C^0)  °( CHC"gH^OCH36)  CH2Cflp 


Colorado  potato  beetle 
Cross- striped  cabbage  worm 
Melon  worm 
Southern  armyworm 

Cross- striped  cabbage  worm 
Southern  annyworm 

Cross- striped  cabbage  worm 
Imported  cabbage  worm 
Southern  annyworm 

Cross-striped  cabbage  worm 
Southern  armyworm 

Colorado  potato  beetle 
Cross-striped  cabbage  worm 
Melon  worm 
Southern  armyworm 

American  cockroach 
Melon  worm 
Southern  armyworm 
Southern  beet  webworm 


Fourth 
do. 
do. 

Third 

Fourth. 
Fifth 


First 
do. 
do. 

Fourth 
Fifth 

Fourth 
do. 

Fifth 
Third 

3/^  grown 
Fourth 
Fifth 
do. 


Dipyridylamine 
(C^lOgNH 

alpha , alpha-Dipyridyl thiourea 
C     H     v  S 
11  10  k 


Cross-striped  cabbage  worm 
Southern  armyworm 

Cross- striped  cabbage  worm 
Southern  armyworm 


Fourth 
Fifth 

Fourth 
Fifth 


beta.be^-Dipyridylthiourea  Cross-striped  cabbage  worm 

11  10  k  Southern  armyworm 

N.N'-DiBalicyliaethyleneaiamine  Cabbage  looner 

HOC^CH:HCH.,Cm2H:CH<WM  Cros^t^Tca^  TOrn 

Southern  armyworm 
do. 
do. 

Dl  sodium  WalfaMaoph.myl-2-azo-  Colorado  potato  beetle 

(KaSO3)20loH3(ffl0OOH3)(OH)KHO6H1(S02NH;,  ^^  -£" 


Fourth 
Third 

First 

do. 

do. 

Third 

Sixth 

Fourth 
First 
do. 
Fourth 
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Compound 


Insect 


St 


1/ 


Disulfuroue  acid  egter  of 
05foS?2T21cTcB20  f2  SO 

IH-1-tetreliydronaphthylthiourea 
(C^QH^^IHjgS 

Dithiocyanopfaenothiazine 
(C12H7HS)(SCN)2 

Dithiodihydroxydinaphthyl  sulfide 
(CioHgOH)^ 

Dithioozamide 
NH2C(S)C(S)HH2 


N.N'-Di-o-tolylethylenedi amine 
N.N'-Di-p-tolylethylenedi amine 
CH   CgH^NHCHgCHgBHCgH^CH 

alpha , gamma- Di-o- tolylguani dine 


.pha ,  gamma- io.-o- 1 
[CH,C6H^NH]2C:NH 


N  ,N'-Di-o-tolylpiperazine 
CH3C6HuN(CH20H2)2HCgHuCH3 


Dixanthylene 
c26HiS°? 

Dixanthyl   ether 
(C^OC^CH)^ 

p-Ethoxyhydrazobenzene 
C6H5i£NHC6H4OC2Hb 


Ethyl  p-aminohenzoate 
NH^gH^COOC^c 

Ethyl   ester  of  3-acetoxy-2- 
naphthoic  acid 
CH-jCOOC^gCOOC^ 


Colorado  potato  beetle 
Cross-striped  cabbage  worm 
Southern  armyworm 

do. 


do. 


do. 

Colorado  potato  beetle 
Cross-striped  cabbage  worm 
Southern  armyworm 

Cross- striped  cabbage  worm 
Melon  worm 
Southern  armyworm 

Colorado  potato  beetle 
Cross- Striped  cabbage  worm 
Southern  armyworm 

Cross~striped  cabbage  worm 
Melon  worm 
Southern  armyworm 

Colorado  potato  beetle 
Cross- 8 t rip ed  cabbage  worm 
Southern  armyworm 

do. 


fourth 
do. 
do. 

Tint 


fifth 


do. 

fourth 

do. 
Sixth 

fourth 

fifth 

Sixth 

fourth 

do. 
Third 

fourth 

fifth 

Sixth 

fourth 

do. 
first 

Sixth 


Colorado   potato   beetle 

fourth 

Diamondback  moth 

do. 

fall   webworm 

fifth 

Greenhouse  leaf  tier 

do. 

Hawaiian  beet  webworm 

do. 

kelonworm 

do. 

Southern  armyworm 

fourth 

Southern  beet  webworm 

fifth 

Colorado  potato  beetle 

fourth 

Cross- striped  cabbage  worm 

do. 

Souther*   armyworm 

do. 

Colorado   potato  beetle 

fourth 

Cross-striped   cabbage  worm 

do. 

Southern  armyworm 

Sixth 
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Compound 


Insect 


Stagei/ 


Ethyl  ester  of  ^-acetyl- 3- 
hydroxy- 2- naphthoic  acid 
CH  COCjJ  (OH) CC^C^ 

Ethyl  ester  of  alpha-(U-chloro-2- 
ni  trophenylmercapto )— 
acetoacetic  acid 
ClCgH3(N02) SCH( COCH,) COgCgH- 


American  cockroach 
Cross-striped  cabbage  worm 
Melon  worm 
Southern  armyworm 

Cross- striped  cabbage  worm 
Southern  armywcrm 


First 
Fourth 
Fifth 
do. 

Fourth 
Fifth 


Ethyl  ester  of  alpha,  beta- 
dibromohydrocinnamic  acid 
CgH  CHBrCHBrCOOCpHf. 


Ethyl  ester  of  diphenylcarbamic  acid 
(CgH^JgNCOOCgHc 

Ethyl  ester  of  p-hydroxybenzoic  acid 
HOCgH^COOCgH 


Ethyl  ester  of  ^hydroxys- 
naphthoic  acid 
CloH6(0H)CO0C2H5 


Australian  cockroach 

First 

Croas— striped  cabbage  worm 

Fourth 

Melon  worm 

Fifth 

Southern  armyworm 

Sixth 

Colorado  potato  beetle 

Fourth 

Cross- striped  cabbage  worm 

do. 

Southern  armyworm 

Third 

Colorado  potato  beetle 

Fourth 

Cross- striped  cabbage  worm 

do. 

Southern  armyworm 

Third 

Cross- striped  cabbage  worm 

Fourth 

Melon  worm 

Fifth 

fiice  weevil 

Adult 

Southern  armyworm 

Sixth 

Southern  beet  webworm 

Fifth 

Termites 

Adult 

6- Ethyl  jpneno thiazine 


Southern  armyworm 


Third 


K-  Ethyl-p- toluene  sul f onami  d  e 
CH3C6HhS02MC2H5 


Colorado  potato  beetle 
Cross-striped  cabbage  worm 
Southern  armyworm 


Fourth 
do. 
do. 


Ficin 


Cross-striped  cabbage  worm 
Imported  cabbage  worm 
Southern  armyworm 


First 
do. 
do. 


2-Fluorene  acetate 
C6HUCH2C6H^0C0CH3 


do. 


do. 


9-Fluorenol 


do. 


do. 
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Compound 


Insect 


S  tag 


JJ 


^-Fluorenol  ecetate 
C6H4CH(OCOCH^)C6gu 


Cross-striped  cabbage  wora 
Hawaiian  beet  webworm 
Melon  woraS 
Southern  armyworm 

do. 
Southern  beet  webwora 


Fourth 

do. 

do. 

First 

JWtk 

*». 


9-Fluorenoneoximo 

c6Huc(icg)96iu 

3-Fluorenoneoxime  acetate 
CgHuCUOCOCVCgHu 


Southern  arayworm 


kitk 


9-Tluorenoneoxime  benzoyl   ester 
?6V(SOCOC655)?6HU 

9-Fluorenonephenylhydrazone 

c6Huc(mmc6H^)p6Hu 


Cross- striped  cabbage 

wora 

Icvtk 

Greenhouse  leaf  tier 

Fifth 

Hawaiian  beet  webwora 

Fourth 

Melon  worm 

do. 

Southern  armyworm 

First 

do. 

Fourth 

Southern  beet  webworm 

do. 

Cross-striped  cabbage 

worm 

do. 

Southern  armyworm 

Sixth 

Cabbage  looper 

Fourth 

Cross- striped  cabbage 

worm 

do. 

Greenhouse  leaf  tier 

Fifth 

Melon  worm 

Fourth 

Southern  armyworm 

do. 

Southern  beet  webworm 

do. 

Fluorescein 
°20H12°5 

p-Fluorobenzoic  acid 
FCgH^COCH 

N-2-Fluorylbenzamide 

c6h5conhc13Hq 


N-2-Fluorylform amide 
HCONHC^Hq 


Southern  aricyv/orm 


Southern  armyworm 


Colorado  potato  beetle 
Diamondback  moth 
Greenhouse  leaf   tier 
Hawaiian  beet  webworm 
Melon   worm 
Southern   armyworm 
Southern  beet  webworm 
Yellow  woolly  bear 

Colorado  pot  to  beetle 
Greenhouse   leaf   tier 
Hawaiian  beet  webworm 
Melon  worm 
Southern  armyworm 
Southern  beet  webworm 


First 


Fifth 


Fourth 
do. 
do. 
Fifth 
Fourth 
Third 
Fourth 
Sixth 

Fourth 
Fifth 

do. 
Fourth 

do. 

do. 


r 
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Compound 


Insect 


Stage*/ 


H-  2-Fluo  ryllaur  ami  de 
CnH23C0HHC13H9 


N-  2-Jluo  rylpalml  t  ami  de 


H-3-Fluo  rylprop  ionami  de 
CHgCHgCOKHC^jjHg 


2-Fluorylpyromucamide 


p-Formo  t  olulde 

h6onhc6h4ch3 


9-Furalfluorene 


Colorado  potato  beetle 

fourth 

Dlamondback  moth 

do. 

Greenhouse  leaf  tier 

fifth 

Hawaiian  beet  webworm 

do. 

Melon  worm 

Fourth 

Southern  armyworm 

do. 

Southern  beet  webworm 

do. 

Yellow  woolly  bear 

Sixth 

Colorado  potato  beetle 

Fourth 

Diamondback  moth 

do. 

Greenhouse  leaf  tier 

Fifth 

Hawaiian  beet  webworm 

do. 

Melon  worm 

Fourth 

Southern  armyworm 

do. 

Southern  beet  webworm 

do. 

Yellow  woolly  bear 

Sixth 

Colorado  potato  beetle 

Fourth 

Diamondback  moth 

do. 

Greenhouse  leaf  tier 

Fifth 

Hawaiian  beet  webworm 

do. 

Melon  worm 

Fourth 

Southern  armyworm 

do. 

Southern  beet  webworm 

do. 

Yellow  woolly  bear 

Sixth 

Colorado  potato  beetle 

Fourth 

Diamondback  moth 

do. 

Greenhouse  leaf  tier 

Fifth 

Hawaiian  beet  webworm 

do. 

Melon  worm 

Fourth 

Southern  armyworm 

Third 

Southern  beet  webwsrrm 

Fourth 

Yellow  woolly  bear 

Sixth 

Colorado  potato  beetle 

Fourth 

Greenhouse  leaf  tier 

Fifth 

Hawaiian  beet  webworm 

do. 

Melon  worm 

Fourth 

Southern  armyworm 

do. 

Southern  beet  webvorm 

do. 

American  cockroach 

1/4  grown 

Cross- striped  cabbage  worm 

Fourth 

Greenhouse  leaf  tier 

Fifth 

Melon  worm 

Fourth 

Southern  armyworm 

First 

do. 

Fifth 

Southern  beet  webworm 

Fourth 
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Compound 


Insect 


Stage!/ 


Furfural  4-methyloxytMsnaT>hthene 
SCHyCfiH^COqr  CH(  C4H30) 

Furfuralmethyl  methylphenyl  ketone 
(  C4HgO)  CH:  CHCOC^CHg 


Southern  armyworm 


do. 


fifth 


do. 


Furfural  3-nitrophenyl  sulfuramide 
( C4HgO ) CH: HSCgH4H02 

Furfural  bieiaminopyridineX 

sym-Furoyl-1-mercaptobenzothiazole 
y6H4H;  ^SCOC  ^HgO) 

9-Furylfluorene 

y6H4CH(cH3(c4Hgp))e6H4 

2-Furyl-l(  o- 1 oluino) -alpha- 
naphthimidazole 

Glycine  anhydride 
CEgHHCOCH^HHCO 


Glycine, ethyl  ester  hydrochloride 

C  gHgOO  CCH^fflg-HCl 


Ouanidine  nitrate 
MHjgSdlHjHHglffllGg 


Helenalin 

Hexachlorobenzene 
C6C1« 


do. 


do. 


do. 


do. 
do. 
do. 

do. 


Colorado  potato  beetle 
Cross-striped  cabbage  worn 
Imported  cabbage  worm 
Southern  armyworm 

Colorado  potato  beetle 
Cross-striped  cabbage  worm 
Imported  cabbage  worm 
Southern  armyworm 

Colorado  potato  beetle 
Cro SB-striped  cabbage  worm 
Imported  cabbage  worm 
Southern  armyworm 

do. 

Imported  cabbage  worm 
Southern  armyworm 


do. 


do. 


Sixth 


First 
Third 
Fifth 

First 


Fourth 
First 

do. 

do. 

Fourth 
First 
do. 

do. 

Fourth 
First 
do. 

do. 

Fifth 

do. 
do. 


Hezaae t hyl ene t e t ramine 

(CH  )   V 
2  6  4 


Cross-striped  cabbage  worm 
Imported  cabbage  worm 
Southern  armyworm 


First 
do. 
do. 
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Compound 


Insect 


Stag  el/ 


PtP,-EydrazoDis(  benzoic  acid) 
BD0CCgH4NHKHCgH4CCOH 


p,p'  -Hydrazobisbiphenyl 

CcHcCflH>(NHNHCcH ,  CCHK 
6564     6465 


Colorado  potato  beetle 

Cross-striped  cabbage  worm 
Melon  worm 
Southern  armyworm 

Colorado  potato  beetle 
Cross-striped  cabbage  worm 
Melon  worm 
Southern  armyworm 


Fourth 
do. 

Fifth 
do. 

Fourth 
do. 

Fifth 
do. 


o-Hydrazo thioani sole 
CH3SCgH4NHHHCgH4SCH3 

Hydrobenzamide 
C6H5CH(N:CHC6H5)2 


Hydrocinnamic  acid 


CgHpC 


Southern  armyworm 


Cross-striped  cabbage  worm 
Melon  worm 
Southern  armyworm 

do. 


First 


do. 
Fifth 
First 

do. 


p-Hydroxyacetophenone 
HDCgH4COCH3 


4-%dr  o  xyac  r  i  do  ne 
HHC6H4CO96H30H 


p-Hydro  xyb  en  zal deny de 
H0CgH4CHD 


p-Hydro xybenzophenone 
CgH5C0CgH40H 


Cross-striped  cabbage  worm 
Imported  cabbage  worm 
Southern  armyworm 

Colorado  potato  beetle 
Cross-striped  cabbage  worm 
Imported  cabbage  worm 
Southern  armyworm 

Colorado  potato  beetle 
Diamondback  moth 
Greenhouse  leaf  tier 
Hawaiian  beet  webworm 
Melon  worm 
Southern  armyworm 
Yellow  woolly  bear 

Cross- striped  cabbage  worm 
Diamondback  moth 
Greenhouse  leaf  tier 
Hawaiian  beet  webworm 
Imported  cabbage  worm 
Melon  worm 
Southern  armyworm 
Southern  beet  webworm 


do. 
do. 
do. 

Fourth 
First 

do. 

do. 

Fourth 
do, 
do. 
Fifth 
Fourth 
Third 
Sixth 

Fourth 

do. 
Fifth 

do. 

do. 
Fourth 
Fifth 

do. 
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Compound 


Insect 


2-Hydroxy-2r4-dinl t  ro  diphenylamine- 
6-carboxylic  acid 

ciA<ID2>a(OH)00OH 

4-( 2-Hydroxy-3, 5-dinitrophenylazo)- 
6-m- tolyl enediam  ine 

<"°2)2C6H3(0H)]I,IWIH2>2CH8 

p-Hydroxydiphenyl 
CgHgCg^OH 


CroBB-striped  cabbage  worn 
Southern  armyworm 


do. 
do. 


do. 


Stage!/ 


fourth 
fifth 


first 

Sixth 


fifth 


2-Hydroxyfluorenone 
96H40O96HgOH 

3-Hydr o  xy- 2-napht haul  de 
C10H6(0H)C0KH2 


3-Hydroxy-2-naphthanil i de 
C10H6(0H)C0HHC6H5 


o-Hydroxy-4-nitro-2- naphthoic  acid 
C10H5(M02)(0H)»0H 


do. 


Colorado  potato  beetle 
Cross- striped  cabbage  worn 
imported  cabbage  worm 
Southern  armyvora 

Colorado  potato  beetle 
Cro 88- striped  cabbage  worm 
Imported  cabbage  worm 
Southern  armyworm 

Colorado  potato  beetle 
Cross-striped  cabbage  worm 
Imported  cabbage  worm 
Southern  armyworm 


2- (alpha- ( 2-Hydroxy-6-oxo-4 ,4-diroethyl 
compounds.   See  p.  90. 

(  p-Hydroxyphetiylazo)  -pyrogallol 
HDC6H4K:NC6H^0H)3 

5-(  p-C  p-Hydroxyphenyl)  - 

phenylazo) -salicylic  acid 
HDC6H4C6H4H: NCgH3( OH) COOH 

2-( o-Hydroxyphenyl) -l-( o- 

toluino) -alpha-naphthimidazole 
C^H^C^0H)pHC6H4CH3 

Indigo 

|SHC6H4C0Ct  (fCOCg^HH 


-)) 


do. 
do. 

do. 


do. 


Colorado  potato  beetle 
Diamondback  moth 
Greenhouse  leaf  tier 
Hawaiian  beet  webworm 
Melon  worm 
Southern  armyworm 
Southern  beet  webworm 
Tellow  woolly  bear 


first 


fourth 
first 

do. 

do. 

fourth 
first 

do. 

do. 

fourth 
first 

do. 

do. 


do. 
Sixth 

first 


do. 


fourth 

do. 
fifth 

do. 
fourth 

do. 

do. 
Sixth 


Table  3.— (Continued) 


108 


Compound 


Insect 


Stage*/ 


Induline 
C36H28C1*5 

p-Iodoacetanilide 
ICgH4NHC0CH3 

p-Iodobenzoic  acid 
IC6H4C00H 

p-Iododiphenyl 
C6H5C6H4I 


2-Iodofluorene 

?654CH2%H3" 


2-Iodo-7-nitrofluorene 

N03?6H3C52?6H3I 


4-(  p-Iodoohenylazo)  -o-creeol 
ICgH4N:HC6H3(CH3)0H 


I sat in 

khc6h4cocq 


Southern  armyworm 


do. 


do. 


First 
Fifth 

do. 


do. 

First 

do. 

Third 

do. 

Fifth 

Cross-striped  cabbage  worm 

First 

DiaiEondback  moth 

Fourth 

Greenhouse  leaf  tier 

do. 

Hawaiian  beet  webworm 

Fifth 

Imported  cabbage  worm 

First 

Melon  worm 

Fourth 

Southern  armyworm 

First 

do. 

Fourth 

Southern  beet  webworm 

Fifth 

Colorado  potato  beetle 

Fourth 

Cross-striped  cabbage  worm 

First 

Imported  cabbage  worm 

do. 

Southern  armyworm 

do. 

Cabbage  looper 

do. 

Cabbage  webworm 

do. 

Cross-striped  cabbage  worm 

do. 

Colorado  potato  beetle 

Fourth 

Cross-striped  cabbage  worm 

do. 

Melon  worm 

Fifth 

Southern  armyworm 

Sixth 

I soni tro  soacetanilide 

HON: CHCONHCgHg 

Isopelletierine  hydrochloride 
C8H15H0.HC1 


do. 


Cross-striped  cabbage  worm 
Southern  armyworm 


First 


do. 
do. 
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Conpound 


Insect 


Stage!/ 


Laura.nilide 

CuH23C0»HC6H5 


a-Lauro tolui  de 
o -Lauro  t  o lui  d • 

p-Lemrotoluide 

^11^  23  CCBHCgH^CH^ 


Lonchocarpic  acid 


1-Mercaptobenzothiazole, 
morphollne  salt 

N-( l-M«rcaptobenzothiatyl) 
methyl-o-toluidine 
yC6H4S9SCHgNHCH4CH3 

N-( 1-Mercaptobenzothiazyl) 
me thyl-p- tolui dine 
NCgR^SCSCHgKHCI^CHg 


4-Methoxyacri  done 
PC6i4C0?6H30CH3 


N-Methyl-o-ecetot,oluide 
CH3CgH4N( CH3) 0OCH3 

Methylacridone 

PctH4CH3C6H3CH3 
Methyl-p-aminobenzoate 
2  6   4  3 


beta-Methylanthraquinone 
0CC6H4C0C6H3CH3 


Colorado  potato  beetle 

Fourth 

Greenhouse  leaf  tier 

Fifth 

Hawaiian  beet  webvoan 

do. 

Melon  worn 

Fourth 

Southern  armyworm 

do. 

Southern  beet  webwora 

do. 

Colorado  potato  beetle 

Fourth 

Greenhouse  leaf  tier 

Fifth 

Hawaiian  beet  wrfewora 

do. 

Melon  worn 

Fourth 

Southern  arayworm 

do. 

Southern  beet  webworm 

do. 

Colorado  potato  beetle 

do. 

Cross-striped  cabbage  worn 

do. 

Southern  araywonn 

Sixth 

Cross- striped  cabbage  worm 

Fourth 

Southern  ermyworm 

do. 

Cross-striped  cabbage  worm 

do. 

Southern  armyworm 

Fifth 

Cross-striped  cabbage  worm 

Fourth 

Diamondback  moth 

do. 

Greenhouse  leaf  tier 

Fifth 

Hawaiian  beet  webwora 

do. 

Southern  armyworm 

do. 

do. 

Sixth 

Southern  beet  webworm 

Fifth 

Cross- striped  cabbage  worm 

First 

Imported  cabbage  worm 

do. 

Southern  armyworm 

do. 

do. 

Sixth 

Cross- striped  cabbage  worm 

Fourth 

Southern  armyworm 

Sixth 

do. 


Fifth 


Colorado  potato  beetle 
Cross-striped  cabbage  worm 
Southern  armywora 

Fourth 
do. 
do. 

Australian  cockroach 

First 

Colorado  potato   beetle 

Fourth 

Cross-striped   cabbage  worm 
Fall  webworm 

do. 
Fifth 

Southern  armyworm 

First 

do. 

Sixth 
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Compound 


Ineect 


Stagel/ 


4-Methyldiphenylamine-2- 

carboxylic  acid 

CgH5NHC6H3(CH3)C00H 


Southern  armyworm 


Sixth 


p.p'-MethylenebislH.N- 

Colorado  potato  heetle 

Fourth 

dimethylaniline) 

Cross-striped  cabbage  worn 

do. 

[(CH3)^06H4J^H2 

Southern  armyworm 

do. 

Methyl en e-1 , 1 ' -bi s-2-naphthol 

Cabbage  looper 

First 

WOjJWlxNm 

Cross-striped  cabbage  worm 

do. 

do. 

Third 

Southern  armyworm 

First 

do. 

Third 

Methylene-1, 1 ' -hi  s(  1-nitro- 

Cross- striped  cabbage  worm 

First 

1, 2- naphthoquinone) 

Southern  armyworm 

do. 

(N02C10H402)2CH2 

Methyl  3-methoxy-2-naphthoate 

Cross- striped  cabbage  worm 

Fourth 

C10H6( 0CH3) C00CH3 

Diamondback  moth 

do. 

Greenhouse  leaf  tier 

do. 

Hawaiian  beet  webworm 

Fifth 

Melon  worm 

Fourth 

Southern  beet  webworm 

Fifth 

4-Methyloxythianaphthene 
CTgpCgHgSCHgffl 

Methyl  phenyl  methylene  dithioglycolic 
acid 
CH3C(  SCH2CO0H)  2C6Hg 

4'-Methyl-4-nitrodiphenylamine 
CH3C6H4NHC6H4N02 


4-Methyl-4'-nitro-K-nitroso- 
diphenylnmine 
CH3C6H4N(HO)C6H4N02 


Methyl-1-thlonaphthocoumarin 

C12W 

■       ' 
N-Methyl-p- toluene  sulfonamide 
CH3C6H4S02NHCH3 


Southern  armyworm 


do. 


Colorado  potato  beetle 
Cross-striped  cabbage  worm 
Southern  armyworm 

Colorado  potato  beetle 
Cross- striped  cabbage  worm 
Southern  armyworm 

do. 

!&         -  ' 

Colorado  potato  beetle 
Cro s 8- striped  cabbage  worm 

Southern  armyworm 


Third 


Fifth 


Fourth 
do. 
do. 

do. 
do. 

Third 

Fifth 


Fourth 
do. 

do. 


Ill 
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Compound 


Insect 


Stagei/ 


H-Methyl-p-toluenesulfonanilide 
CHgCgH^SOoKv  CH>r)  CcHg 

IT-Methyl-N-p-tolyl-p-  toluene  sulfonamide 
CH3C6H4S02N(CH3)C6H4CH3 

P.p'  ,p*  '-Methyltris^H- 

dime thylani line) 

Mo  no -para- i  sopropoxydiphenyl- 
amine 
( CHg) 2CH0CgH4NHC6H5 


Colorado  potato  beetle 
Southern  anayworm 

Croat- striped  cabbage  worm 
Southern  armyvorm 

Colorado  potato  beetle 
Cross-striped  cabbage  worst 
Southern  armyvorm 

do. 


Tourth 
do. 

do. 
do. 

do. 

do* 

Shird 

First 


2-Naphthalene sulfonamide 

CioV0^ 


alpha-Haphthiaz  in  e 
SC10H6MH910Hg 

1-Haphthylamine 
2-Haphthylamine 


'10 


^NH. 


American  cockroach 
Cross- striped  cabbage  vorm 
Melon  vorm 
Southern  armyvorm 

do. 


Croee-striped  cabbage  vorm 
Southern  armyvorm 


do. 
Tourth 
Tifth 
Sixth 

Tiret 


fourth 
Sixth 


p-  ( 1«H  aphthylaz  o)  - 

dimethylaniline 
p-( 2-Haphthylazo) - 

dime  thylaniline 
C10H7N:NC6H4H(CH3)2 

l-( 1-Haphthylazo) -2-naphthol 
4-( 1-Naphthylazo) -1-haphthol 

C10V:HC10H60H 

H-1-Haphthylbenzamide 
H-2-JTaphthylbenzamide 

06H5COIIHC10H7 


Cross- striped  cabbage  vorm 
Southern  armyvorm 


Tourth 
Sixth 


Cross-striped  cabbage  vorm 

Tourth 

Southern  armyvorm 

Sixth 

Colorado  potato  beetle 

Tourth 

Diamondback  moth 

do. 

Greenhouse  leaf  tier 

do. 

Hawaiian  beet  vebvorm 

7ifth 

Melon  vorm 

Tourth 

Southern  armyvorm 

Third 

Southern  beet  webvorm 

Tourth 

Yellow  woolly  beeo* 

Sixth 
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Compound 


Insect 


Stage*/ 


Bi  s( 2-naphthyl) -di  sulfide 


l  9\  3-naphtn; 


N-l-Naph thylf o  rmami de 
N-  2-Naphthylf ormamide 
HCONHC10H? 


N-1-Haphthyllauramide 
N-2-tfatihthyllauramide 

C11H23OOHHC10H7 


H-l-Naphthyljoalmi  tami  de 
C15H?riC0MC10H7 


N-1-Naphthylpropionamide 
C2H5C0NHC10H7 


N-1-^aphthylpyromucamide 

N-2-Naphthylpyramucamide 
(C^OjCONHCioHy 


N-(  2-Naphthylsulfonyl)  .glycine 
Cj^oHySOgNHCHgCOOH 

Nigro  8in^e,8pir3t-  soluble 


Cross- striped  cabbage  worm 

First 

Southern  armyworm 

do. 

Colorado  potato  beetle 

Fourth 

Greenhouse  leaf  tier 

Fifth 

Hawaiian  beet  webwonn 

do. 

Melon  worm 

Fourth 

Southern  armyworm 

do. 

Southern  beet  webwonn 

do. 

Colorado  potato  beetle 

do. 

Greenhouse  leaf  tier 

Fifth 

Hawaiian  beet  webworm 

do. 

Melon  worm 

Fourth 

Southern  armyworm 

do. 

Southern  beet  webworm 

do. 

Colorado  -ootato  beetle 

do. 

Greenhouse  lepf  tier 

yifth 

Hpwaiian  beet  webworm 

do. 

Melon  worm 

Fourth 

Southern  armyworm 

do. 

Southern  beet  webworm 

do. 

Colorado  potato  beetle 

do. 

Greenhouse  leaf  tier 

Fifth 

Hawaiian  beet  webworm 

do. 

Melon  worm 

Fourth 

Southern  armyworm 

do. 

Southern  beet  webworm 

do. 

Colorado  potato  beetle 

do. 

Diamondback  moth 

do. 

Greenhouse  leaf  tier 

^ifth 

Hawaiian  beet  webworm 

do. 

Melon  worm 

'ourth 

Southern  armyworm 

Third 

Southern  beet  webworm 

Fourth 

Yellow  woolly  bear 

Sixth 

Cross-striped  cabbage  worm 

First 

_          do. 

Third 

Southern  armyworm 

First 

do. 


do. 
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compound 


Insect 


Staged 


4-Hitroacridone 
•HHCftgAOOPBHaTOg 

3~tfitro-4~amino toluene 
B02C6H3^  CH3^  ^2 

m-Hi  t  ro  an  i  1  ine 
B02CgH4MH2 

10-Ni  troan throne 
C14H90H0a 

m-Nitrobenzaldehyde 
M02C6H4CH0 

pfp'-(m-Nitrobenzal)-bis- 

( N,  N-dimethylaniline) 

H02C6H4CHp6H4N(  CH3)  J  2 

a-Nitrobenzene sulfonamide 
K02C6H4S02NH2 


2-Hitro-6-chlorodibenzofuran 
C196H3°96H3HQ2 

Nitrochrysene 
C18H11M02 

o-Nitro-m-cresol 
H02C6H3(CH3)0H 

p-tfitrodimethylaniline 
B02C6H4B(CH3)2 


Cross- striped  cabbage  worm 
Southern  armyworm 

do. 


do. 
do. 

do. 

do. 

do. 


Colorado  potato  beetle 

Cross- striped  cabbage  worm 
Southern  armyworm 

Colorado  potato  beetle 
Cross-striped  cabbage  worn 
Southern  armyworm 

Colorado  potato  beetle 
Southern  armyworm 

do. 


do. 


Colorado  potato  beetle 
Diamondback  moth 
Greenhouse  leaf  tier 
Hawaiian  beet  webworm 
Melon  worm 
Southern  armyworm 
Yellow  woolly  bear 


First 
do. 

Fifth 


First 
Sixth 

First 
Sixth 

First 


Fourth 

do. 
Third 

Fourth 
do. 
do. 

do. 
do. 

First 


do. 


Fourth 
do. 
do. 
Fifth 
Fourth 
Third 
Sixth 
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Compound 


Insect 


Stage!/ 


4-Nitrodiphenylamine 
C6H5NHC6H4N02 


o-Nitrodiphenylamine 
C6H5MC6H4HD2 


p-Uitrodiphenyl  ether 
C6HgOG^R)2 


6-Nitro-2, 3-diphenylquinoxaline 
ro2?6H3F*  C< C6H5)  c<  C6H5) ;  F 

2-Nitrofluorene 
p6H4CH296HgyQ2 


2-Nitrofluorenone 
?6H4C0?6V°2 

Nitroguanidine 
NH2C(NH)NHtr02 

5-Hitroindazole 
HDgC^HgCH^H 


Cabbage  webworm 

Fourth 

Colorado  potato  beetle 

do. 

Cross-striped  cabbage  worm 

do. 

Diamondback  moth 

?hird 

Fall  webworm 

Fifth 

Greenhouse  leaf  tier 

Fourth 

Melon  worm 

Fifth 

Southern  armyworm 

Fourth 

do. 

Sixth 

Southern  beet  vebworm 

Fourth 

Colorado  potato  beetle 

do. 

Cross- striped  cabbage  worm 

do. 

Southern  armyworm 

Sixth 

American  cockroach 

3/4  grown 

Cabbage  looper 

First 

Colorado  potato  beetle 

Fourth 

Cross-striped  cabbage  worm 

do. 

Greenhouse  leaf  tier 

Fifth 

Melon  worm 

do. 

Rice  weevil 

Adult 

Southern  armyworm 

First 

do. 

Third 

Southern  beet  webworm 

Fourth 

Termites 

Adult 

Southern  armyworm 


Cross-striped  cabbage  worm 
Diamondback  moth 
Greenhouse  leaf  tier 
Hawaiian  beet  webworm 
Melon  worm 
Southern  armyworm 
Southern  beet  webworm 

Southern  armyworm 


Colorado  potato  beetle 
Cross-striped  cabbage  worm 
Southern  armyworm 

Colorado  potato  beetle 
Cross-striped  cabbage  worm 
Southern  armyworm 


First 


Fourth 
do. 

Fifth 
do. 
do. 

Fourth 

Fifth 

First 


Fourth 
First 

do. 

Fourth 

do. 
Third 
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Compound 


Insect 


Stage!/ 


p-JJitroiodobenzene 
IC6H4H02 


p-J&itroiodo  sobenzene 


p-Nitrolodoagrbenrene 
N02C6H4I02 

p-^itromethylaniline 

CH3NHC6H4N02 

3-Jf  i  t  ro-6-me  thylpheno  thloxin 

m-Nitro-H-1-naphthyl benzene 
sulfonamide 

2-Nitro-N-l-naphthy 1-4- toluene 
sulfonamide 


o-Hi tronitro  sobenzene 
S02CgH4MO 


2-Nitro-S-nitrosodiphenylamine 
4-Ni tro-N-nl tro sodiphenylamine 
C6H5H(liO)C6H4N02 


Cross-striped  cabbage  worm 

Fourth 

Diamondback  moth 

do. 

Greenhouse  leaf  tier 

Fifth 

Hawaiian  beet  webworm 

do. 

Southern  armyworm 

Tiret 

do. 

Sixth 

Southern  beet  webworm 

Fifth 

American  cockroach 

1/4  grown 

Cross-striped  cabbage  worm 

fourth 

Diamondback  moth 

do. 

Greenhouse  leaf  tier 

Fifth 

Hawaiian  beet  webworm 

do. 

Melon  wo  rib 

do. 

Southern  armyworm 

Fourth 

Southern  beet  webworm 

Fifth 

Southern  armyworm 

First 

do. 

Third 

do. 

Fifth 

Cross-striped  cabbage  worm 

Fourth 

Southern  armyworm 

First 

do. 

Fifth 

do. 


Colorado  potato  beetle 
Cross-striped  cabbage  worm 
Southern  armyworm 

Colorado  potato  beetle 
Cross-striped  cabbage  worm 
Melon  worm 
Southern  armyworm 

Colorado  potato  beetle 
Cross-striped  cabbage  worm 
Southern  armyworm 

Colorado  potato  beetle 
Cross-striped  cabbage  worm 
Southern  armyworm 
do. 


do. 


Fourth 
do. 
do. 

do. 

do. 
Fifth 
Sixth 

Fourth 

do. 
Third 

Fourth 

do. 
Third 
Fifth 
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Compound 


Insect 


Stage!/ 


2-^i  t  r  oohenan  thraqulnone 
°9C6H4C096Hgiro2 


m-Nitrophenol 
N02C6H40H 

3-NitroT>henothioxin 
SCeH^psHgHOg 

o-Nitroohenylacetic  acid 
N02C6H4CH2C00H 

o-Nitrophenylacetonyl  sulfide 
N02C6H4SCH2C0CH3 

l-( p-Nitrophenylazo) -2-naphthol 
N02C6H4HNC10H60H 

2-( p-Nitrophenylazo) -1-naphthol 
N02C^H4HNCl0B60H 


4-(p-Nitrophenyl)-azoresorcinol 
N02C6H4MCgHg(0H)2 


m-Nitro-N-phenylbenzenesulfonamide 

*°3e«W"V» 


BlB(p-nitrophenyl)  ether 
(H02C6H4)20 


Colorado  potato  beetle 
Cross-striped  cabbage  worm 
Melon  worm 
Southern  armyworm 

do. 
do. 

do. 


Cross- striped  cabbage  worm 

do. 
Southern  armyworm 

Hawaiian  beet  webworm 
Southern  armyworm 

do. 


Fourth 

do. 
Fifth 
Fourth 

First 
Fifth 

do. 


First 
Third 
First 

Fourth 
Third 

First 


Cabbage  webworm 

Fourth 

Colorado  potato  beetle 

do. 

Cross-striped  cabbage  worm 

do. 

Diamondback  moth 

Third 

Greenhouse  leaf  tier 

Fourth 

Melon  worm 

do, 

Southern  armyworm 

do. 

Southern  beet  webworm 

do. 

Cross-striped  cabbage  worm 

do. 

Diamondback  moth 

First 

Southern  armyworm 

do. 

Colorado  potato  beetle 

Fourth 

Cross-striped  cabbage  worm 

do. 

Southern  armyworm 

Sixth 

Colorado  potato  beetle 

Fourth 

Diamondback  moth 

do. 

Greenhouse  leaf  tier 

Fifth 

Hawaiian  beet  webworm 

do. 

Melon  worm 

Fourth 

Southern  armyworm 

Third 

Southern  beet  webworm 

Fourth 

Yellow  woolly  bear 

Sixth 

Table  3.  — (Continued) 


117 


Compound 


Insect 


Staged 


p-Nitrophenylhydraz ine 
N02C6H4NHNH2 


p-Nitrophenyliodochloride 
B02C6H4I012 


4-(  4-Hitrophenyl) morpholine 
NOgCgHglKCH^PgO 


Cross-striped  cabbage  worm 

Fourth 

Southern  armyworm 

First 

do. 

Fifth 

Colorado  potato  beetle 

Fourth 

Diamondback  moth 

do. 

Greenhouse  leaf  tier 

Fifth 

Hawaiian  beet  webworm 

do. 

Melon  worm 

Fourth 

Bice  weevil 

Adult 

Southern  armyworm 

First 

do. 

Fourth 

Southern  beet  webworm 

do. 

Tellow  woolly  bear 

Sixth 

American  cockroach 

First 

Croe e- striped  cabbage  worm 

Fourth 

Melon  worm 

Fifth 

Southern  armyworm 

do. 

o-Nitrophenyl-beta-napthol  sulfide 
N02C6H4SC10H60H 

2-p-Ni  t  r ophenyl-3-phenyl quinoxal ine 

o-Nitrophenylpyruric  acid 
B02C6H4CH2CO0O^a 

S-( o-^itrophenyl) sulfuramine 

N02CgH4SNH2 

2-Nitro-N-Dhenyl-4-toluener8ulfonamide 
GBaCgH^MOgJSOgBHCgHg 


4-Nitrox3hthalic  acid 
N02C6H3(  COOH)  2 


do. 


do. 


Cross- striped  cabbage  worm 
Southern  armyworm 

do. 


Colorado  potato  beetle 
Cross-striped  cabbage  worm 
Southern  armyworm 

Colorado  potato  beetle 
Dlamondback  moth 
Greenhouse  leaf  tier 
Hawaiian  beet  webworm 
Melon  worm 
Southern  armyworm 
Southern  beet  webworm 
Tellow  woolly  bear 


do. 


First 


do. 
do. 

Third 


Fourth 
do. 
do. 

do. 

do. 

do. 
Fifth 
Fourth 
Third 
Fourth 
Sixth 


STATE 


V^Fboard 


PLANT 
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Compound 


Ineect 


\U&& 


3-Mitrophthalie  anhydride 
HO2GgH3(CO)20 


2-Hitroao-a-ereeol 

NOC6H'CH3)OH 


p-Hi troaodiphenylaalne 


I-  HI  t  ro  fc^-p-  i  iopropoxy+di  phenylaaine 


Colorado  potato  baa tl a 

fourth 

DiaaondbaeJc  aoth 

do. 

Oraanhouaa  laaf  ti ar 

do* 

Hawaiian  baat  webwora 

fifth 

Mai  on  worm 

fourth 

Southern  araywora 

Third 

Southern  baat  wabwom 

fourth 

Tallow  woolly  bear 

Sixth 

Colorado  potato  beetle 

fourth 

Croee-etriped  cabbage  worn 

do. 

Hawaiian  baat  wabwom 

fifth 

Melon  won 

fourth 

South  era  amywom 

Third 

do. 

fourth 

Southern  baat  wabwom 

do. 

Tallow  woolly  bear 

do. 

Croee-etriped  cabbage  worn 

do. 

Southern  amywom 

fifth 

Colorado  potato  beetle 

fourth 

Oroee-etrlped  cabbage  worn 

do. 

Southern  araywora 

do* 

1-Ii  troeo-2-naphthol 
•10Ht<K»CB 


do* 


fifth 
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Compound 


Insect 


Stage*/ 


2-Nitroso-l-naphthol 
C10H6(N0)0H 


o-Nitrosonitrobensene 

(ho2)c6h4bo 

p-Ni t  ro  sophenol 
(H0)CgH40H 

BT-Ni  t  ro  so -N-phenyl-1-naphthyl amine 

C  H  N(N0)C  H 
10  7      6  5 


Colorado  potato  beetle 
Cross-striped  cabbage  von 
Southern  armyworm 

do. 


do. 

Colorado  potato  beetle 
Southern  armyworm 


fourth 

dOo 

Third 

first 


Fifth 

fourth 
Third 


H-Ni t  ro  BO-K-phenyl-2-napht hylamine 
CONCHO)  CgHg 


4-Nitroeothymol 

(  CH3)  2CHC6H2^  "W  CH3)0H 


7-Hitro-l, 2, 3,4-tetrahydrodiphenylene 
oxide 

o-Nitrothiopheaol  methyl  ether 
B02C6H4SCH3 

2-Hi  t  ro-4-  toluene  eulfonami  de 
CH3C6H3(H02)S02HH2 

N-( 3-Hitro-p-tolyleulf onyl)- 
morpholine 
^CgHgCHO^SO^CHgCHg)^ 


2, 3-0ctanedione-3-oxime 
GH^CH2)40(»OH)COCH3 


Orcein 

C28H34N^7 

Palmitamide 
C16H3100"H8 


Colorado  potato  beetle 
Croae-atriped  cabbage  worm 
Southern  arayworm 

Colorado  potato  beetle 
Cross-striped  cabbage  worm 
Southern  arayworm 

do. 


do. 


Colorado  potato  beetle 
Croae- striped  oabbage  worm 
Southern  arayworm 

Colorado  potato  beetle 
Cro se- striped  oabbage  worm 
Melon  worm 
Southern  armyworm 

Colorado  potato  beetle 
Cross-striped  cabbage  worm 
Southern  arayworm 

do. 


Colorado  potato  beetle 
Greenhouse  leaf  tier 
Hawaiian  beet  webworm 
Melon  worm 
Southern  armyworm 
Southern  beet  webworm 


fourth 

do. 
Third 

Fourth 

do. 
Third 

fourth 


Sixth 


fourth 
do. 
do. 

do. 

do. 
fifth 
Third 

fourth 

do. 
Third 

first 


fourth 
fifth 

do. 
fourth 

do. 

do. 
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Compound 


Insect 


Staged 


m-Palmitotoluide 

o-Falmitotoluide 

p-Palmitotoluide 

C,eH-,,  CONECUH,  CH 
15  31     6  4  3 


p-Phenylphenol 


WW" 


Colorado  potato  beetle 
Greenhouse  leaf  tier 
Hawaiian  beet  webworm 
Melon  worn 
Southern  armyworm 
Southern  beet  webworm 

Southern  armyworm 


Fourth 
Fifth 

do. 
Fourth 

do. 

do. 

Third 


Pentaerythritol 
C(CH20H)4 


Pentaerythritol,  mixture  of 

chloro  derivatives,  36  percent 
chlorine 


Pentaerythrityl  iodide 
C(CH2I)4 

Pentamethylbenzene 
C6H(CH3)5 

2, 3-Peatanedion.e-3-mo&oxime 
CHgCHgCiNO^COCEg 

Phenanthrene 
C14H10 

Phenazone 

fAF'fA 

Phenazone  monoxide 
C6H4HDHC6H4 

Phenothiazlne  sulfoxide 
96H4SHC6H4SQ 

Phenothioxln  oxide 


Cross-striped  cabbage  worm 
Imported  cabbage  worm 
Southern  armyworm 

Colorado  potato  beetle 
Blamondback  moth 
Greenhouse  leaf  tier 
Hawaiian  beet  webwora 
Melon  worm 
Southern  armyworm 
Southern  beet  webworm 
Yellow  woolly  bear 

Cross-striped  cabbage  worm 
Southern  armyworm 

do. 
do. 

Colorado  potato  beetle 
Cross-striped  cabbage  worm 
Southern  armyworm 

do. 


Southern  armyworm 


do. 


do. 

do. 

do. 


First 
do. 
do. 

Fourth 

do. 
Fifth 

do. 

do. 
Fourth 

do. 
Second 

First 
do. 

do. 
Fifth 

Fourth 
do. 
do. 

Fifth 


do. 


Sixth 


First 
Sixth 

Fifth 
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Compound 


Insect 


Stage!/ 


p-Phenoxys t  earophenone 
C6H50C6H400C17C35 

Ph  eny lac  e  tami  de 
CgHgCHgCOHHg 

I*heny  lac  r  i  dan 

96H4cH(c6H5)c6H4m 


Phenylacridin 

96H4^C6H5^6H^ 

p-4  Phenylazo) -azobenzene 


C6W* 


OTCgHg 


4-Phenylazo-m-cresol 
4-Phenylazo-o-cresol 

C6H5HHC6H3(CH3)0H 
p-Phenylazodimethylanlline 

c6E5SxW06E4Ts{ca3)2 

l-Phenylazo-2-naphthol 

p-Phenyiazophenol 
C6H5HHC6H40H 

l-(  p-I*henylasophenylazo) -2- 
naphthol 

C6H5FFC6H4,IirC10H60H 

p-Phenylazophenyl  ester  of  ethyl 
xanthie  acid 

2, 4-Bls(  phenylaxo) -resorcinol 
(C6H5H:H)2C6H2(0H)2 


Colorado  potato  beetle 
Cross-striped  cabbage  worm 
Southern  armyworm 

Colorado  potato  beetle 
Cross- striped  cabbage  worn 
Southern  armyworm 

Cross- striped  cabbage  worn 

Cross-striped  cabbage  worm 
Southern  armyworm 

Colorado  potato  beetle 
Cross- striped  cabbage  worm 
Imported  cabbage  worm 
Southern  armyworm 

Cross- striped  cabbage  worm 
Southern  armyworm 


do 


Cross- striped  cabbage  worm 
Southern  armyworm 

Cross- striped  cabbage  worm 
Southern  armyworm 

Cross- striped  cabbage  worm 
Southern  armyworm 


do* 


Cross-striped  cabbage  worm 
Dlamondback  moth 
Greenhouse  leaf  tier 
Hawaiian  beet  webworm 
Melon  worm 
Southern  beet  webworm 


fourth 
do. 
do. 

do. 
do. 

Sixth 

first 

fourth 

first 

do. 
do. 

fourth 
first 

do. 

do. 

fourth 
Sixth 


do. 


fourth 
Sixth 

fourth 
do. 

do. 
Sixth 


first 


fourth 
do. 

fifth 
do. 

fourth 

fifth 
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Compound 


Insect 


Staged 


4-Phenylazoresorcinol 
C6H5N:NC6H3(0H)2 

N' -Phenyl-1 , 2, 4-benzenetriamine 
C6H5MHC6H3(NH2)2 

Phenyl  benzoate 
C6H5C00CgH5 

2-Phenyl benzo thiacole 
SC6H4KCCgH5 

alpha  -{  p-Phenylbenzoyl) -be ta- 
phenyl ethylene  oxide 

C6H5C6H4°°raHC6H5 

5-Phenyl-l, 3-cyclohexanedione 
CfiHRCHCHpCH; CHCH:  CH 


Southern  armyworm 


Cross- striped  cabbage  worm 
Southern  armyvorm 

do. 


do. 


Southern  armyvorm 


do. 


Sixth 


Fourth 
Sixth 

Fourth 


Fifth 


First 


do. 


N-Phenyldibenzylamine 
C6H5CH2H(C6H5)CH2C6H5 

Phenyl  3 ,4-dichlorobenzene sulfonate 

N.N'-o-Phenylenebisacetamide 
CgH4(  NHCOCH3)  2 


m-Phenylenediamine  ( technical) 
6  4V   2'  2 

0 -Phenyl ened  i  amine 
C  H  (NH  ) 

Phenyl  ester  of  3,4-dichloro- 
benzene sulfonic  acid 

C6H50S02C6H3C12 

Phenyl  ester  of  p- toluene sulfonic 
acid 
C6H50S02C6H4CH3 


Colorado  potato  beetle 

Fourth 

Southern  armyvorm 

Third 

do. 

First 

do. 

Fifth 

Colorado  potato  beetle 

Fourth 

Cross- striped  cabbage  vorm 

do. 

Melon  vorm 

Fifth 

Southern  armyvorm 

Sixth 

do. 

First 

do. 

Third 

do. 

First 

do. 

Fifth 

Colorado  potato  beetle 

Fourth 

Cross-striped  cabbage  vorm 

do. 

Southern  armyvorm 

Third 

American  cockroach 

3/4  grown 

Colorado  potato  beetle 

Fourth 

Cross-striped  cabbage  vorm 

do. 

Hawaiian  beet  vebvorm 

Fifth 

Hice  veevil 

Adult 

Southern  armyvorm 

Sixth 

Southern  beet  webworm 

Fourth 

Termites 

Adult 
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Conoound 


Insect 


Stage!/ 


H-Phenylglyc  ine 
C6H5NHCH2CO0H 

Phenylglyoxal  oxime 
CgHgCOCHUOH 


l-Phenyl-3-me  t nyl-5-pyra  zo lone 
p-^henylphenacyl  bromide 

Cg^Cg^ooc&gBr 

N-Pheny 1-2- naphthalene sulfonamide 
C10H7S02HHC6H5 


Phenyl- a lpha-naph thy lami ne 

C  H  NHC  B* 
10  7   6  5 


Cross-striped  cabbage  worm 
Southern  armyworm 

Colorado  potato  beetle 
CroBB-strlped  cabbage  worm 
Southern  armyworm 

do. 


do. 


first 
do. 

fourth 
do. 
do. 

Third 


first 


Colorado  potato  beetle 

fourth 

Cross-striped  cabbage  worm 

do. 

Southern  armyworm 

Sixth 

American  cockroach 

first 

Colorado  potato  beetle 

fourth 

do. 

do. 

Cross-striped  cabbage  worm 

do. 

fall  webworm 

fifth 

Rice  weevil 

Adult 

Southern  arnyvorn 

first 

do. 

Sixth 

Southern  beet  webworm 

fifth 

Termites 

Adult 

do. 

do. 

?henyl-beta-naphthylamine 

C  H  HHC  H 
10  7   6  5 

p-Phenylphenacyl  chloride 
C6H5C6H4C0CH2C1 

p-Phenylphenacyl  ester  of 
acetic  acid 

CH3C02CH2C0C6H4C6H5 

p-Phenylphenacyl  ester  of  chloroacetic 
acid 
CH2C1C02CH2C0C6H4C6H5 

p-Phenylphenacyl  ester  of 

dryeanthemum  mohocarboxylio  acid 
(  CH3)  2C»  CHyHCHC02CH2C0C6H4C6H5(;(  CH3)  2 


Southern  armyworm 


Cross-striped  cabbage  worm 
Southern  armyworm 

do. 


do. 


do. 


first 


fourth 
Sixth 

do. 


do. 


first 
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Compound 


Insect 


Stag 


el/ 


p-Phenylphenacyl  ester  of  formic  acid 
HCO  2CH2C0  CgH^CgH^ 

p-Pheny lphenacyl  tbJ-  bcyanat  e 
C6H5C6H4C0CH2SOT 

1-Phenyl-l, 2-propanedione-2- 
monoxime 
C6H5C0C(S0H)CH3 


Phenyl  salicylate 
C6H4(  OH)  C02C6H5 

p-Phenylstearophenone 
C6H5C6S4COC17H35 


Southern  armyvorm 


do. 


Colorado  potato  beetle 
Cross* striped  cabbage  worm 
Melon  worn 
Southern  armyvorm 

Cross- striped  cabbage  worm 
Southern  armyvorm 

Colorado  potato  beetle 
Cross-striped  cabbage  vorm 
Southern  armyvorm 


Sixth 


fifth 


Fourth 

do. 
Fifth 
Fourth 

do. 
Sixth 

Fourth 
do. 
do. 


p-Phenyisulfonylphenetole 

C6W6H40CA 


Phenyl oulf one 
<C6H5>2S02 

2-Phenyl-l-o-toluino-alpha- 
naphthimidazole 
C10H6HC( CgHg)KCgH4CH3 

alpha-Phenyl-beta-(  p-teluyl) 
ethylene  oxide 
CgH5CHC9HCO  C6H4CH3 


Pheny 1-p- 1 0 lyl sul f one 
C6H5S02C6H4CH3 

Phthalimide 
CgH4(  CO)  gHH 


American  cockroach 
Cross- striped  cabbage  vorm 
Melon  vorm 
Southern  armyvorm 

Cross-striped  cabbage  vorm 
Melon  vorm 
Southern  armyvorm 

do. 


Cross-striped  cabbage  vorm 
Greenhouse  leaf  tier 
Melon  vorm 
Southern  armyvorm 

do. 
Southern  beet  vebvorm 

Southern  armyvorm 


do. 


First 
Fourth 
Fifth 
do. 

Fourth 

Fifth 

Sixth 

First 


Fourth 

Fifth 

Fourth 

First 

Fifth 

Fourth 

First 


Third 


Piperonal  oxime,  "anti"  form 
Piperonal  oxime,  "syn"  form 
0CH2OC6H3CHHOH 


Cross-striped  cabbagy  worm 
do. 

Diamondback  moth 

Greenhouse  leaf  tier 

Hawaiian  beet  webworm 
Imported  cabbage  vorm 
igelon  worm 
Southern  armyworm 
Southern  beet  webworm 


First 
Fourth 

do. 

Fifth 

do. 

Fourth 

First 

Fifth 
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Compound 


Insect 


Staged 


Prooionamide 


Fropionanilide 
CgHgCOHHCgHg 


m-Propi  o  no  to  lui  de 

C2H5CONHC5H4CH3 


o-Propionotoluide 

C pHeCONHCgH* CH^ 


Propyl  ester  of  p-hydroxybenzoic  acid 

;6h4cooc3i 


)Cfa 


beta-Pyridylphenyl thiourea 

Pyromuco  anil i  de 
(C>1H_0)CO]raC-H_ 

4    3  O    D 


Qui nhy drone 

C6H402C6H4^0H)2 


Colorado  potato  beetle 

Fourth 

Greenhouse  leaf  tier 

Fifth 

Melon  worm 

Fourth 

Southern  armyworm 

do. 

Southern  beet  webvorm 

do. 

Colorado  potato  beetle 

do. 

Greenhouse  leaf  tier 

Fifth 

Hawaiian  beet  webworm 

do. 

Melon  worm 

Fourth 

Southern  armyworm 

do. 

Southern  beet  webworm 

do. 

Colorado  potato  beetle 

do. 

Greenhouse  leaf  tier 

Fifth 

Hawaiian  beet  webworm 

do. 

Melon  worm 

Fourth 

Southern  armyworm 

do. 

Southern  beet  webworm 

do. 

Colorado  potato  beetle 

do. 

Greenhouse  leaf  tier 

Fifth 

Hawaiian  beet  webworm 

do. 

Melon  worm 

Fourth 

Southern  armyworm 

do. 

Southern  beet  webworm 

do. 

Colorado  potato  beetle 

do. 

Cross-striped  cabbage  worm 

do. 

Melon  worm 

Fifth 

Southern  armyworm 

Sixth 

Cross-striped  cabbage  worm 

Fourth 

Southern  armyworm 

Third 

Colorado  potato  beetle 

Fourth 

Dismondback  moth 

do. 

Greenhouse  leaf  tier 

Fifth 

Hawaiian  beet  webworm 

do. 

Melon  worm 

Fourth 

Southern  armyworm 

Third 

Southern  beet  webworm 

Fourth 

Yellow  woolly  bear 

Sixth 

Colorado  potato  beetle 

Fourth 

Diamondback  moth 

do. 

Fall  webworm 

Fifth 

Greenhouse  leaf  tier 

do. 

Hawaiian  beet  webworm 

do. 

Melon  worm 

Fourth 

Southern  armyworm 

do. 

Southern  beet  webworm 

Fifth 

Table  3.  (Continued) 


126 


Compound 

Ineect 

Stagei/ 

Saponin  from  MaflJMlfia  laUf  Qlia 
(Kowrah  meal) 

Colorado  potato  beetle 
Cross- striped  cabbage  worm 
Melon  worm 

Fourth 
do. 
do. 

Saponin,  hydrolyzed,  from  Bftflhnfla 
latifolia  (Mowrah  meal) 

Colorado  potato  beetle 
Cross-striped  cabbage  worm 
Sou  the  rn  army  wo  rm 

do.. 

do. 

Sixth 

Sodium  benzylthioxanthate 

CgHgCH-SCSSNa 

do. 

do. 

Sodium  2-chloro-6-phenylphenoxide 
C6H5CgH3(Cl)0Ha 

Sodium  5-n-hexyl-2,4-dihydroxy 
benzeassnlfonate 
( OH)  2C6H2(  Cg^SOjHa 

Sodium ^phenylphenoxide 
C6H5C6H40Ha 

Sodium  5-phenyl-5-ethylbarbiturate 
COHHCOHHaCOC(  CgHg)  CgEg 

Sodium  sulfoleate 
Sucrose  octaacetate 

UAfoooii^! 

V-Sulf i doben zami de 
(C6H5C0HH)2S 

p-p1 -Tolylsulf one 
(CH3C6H4)2S02 


N.IM  ,H»  •  ,H«  •  '-Tetrabenzoyl 
trlethylenetetramine 
{CgHgCOHHC  CE2)  JH  C6H5C0)  CHj  g 

1, 2,4, 5-Tetrabromobenzene 
W*4 

Tetrabromo-m-creeolsulfon- 
phthalein 
(fS05C§H4C:[c6H(Br2)(CH3)0H]2 


do. 
do. 

do. 
do. 

do. 
do. 

do. 


Cross-striped  cabbage  worm 
Melon  worm 
Southern  armyworm 

Cross-striped  cabbage  worm 
Southern  armyworm 


do. 


do. 


Fifth 
Second 

Fifth 
Third 

First 

do. 

Third 


Fourth 

Fifth 

Sixth 

First 
do. 


do. 


do. 
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Insect 


Staged 


2, 3, 5, 6-Tetrabromo-2, 6- 
dimethyl-4-heptanone 

'J2C 


(  CH3)  2CBrCHBr]  oC0 


1, 2, 3, 4-Tetrachloronaphthylene 

C  H  CI 

104  4 


Cross- striped  cabbage  worm 
Melon  worm 
Southern  armyworm 

do. 


fourth 

Fifth 

Sixth 

First 


1 , 2, 3, 4-Tet rahydroacridone 
C6H4C(0H)C6H8g 


Cross-striped  cabbage  worm 

do. 
Southern  armyworm 


do. 
Fourth 
First 


alpha-1, 2, 3, 4-Tetrahydro-2- 

3-diuhenylquinoxaline 

C  H  (ilHCH)  (C  H  ) 
64     ;  2  65'  2 

5,6,7, 8-Tet rahydro-1-naphthol 

C  H  OH 
10  11 


5, 6, 7, 8-Tetrahydro-l-naphthyl thiourea 
C10H11HHCSNH2 


Cro as- striped  cabbage  worm 
Southern  armyworm 


Cross-striped  cabbage  worm 
Southern  armyworm 
do. 

Cro 88- striped  cabbage  worm 
Southern  armyworm 


do. 
do. 


Fourth 

First 

Sixth 

Fourth 
First 


Tetramethyl  diaminobenzhydrol 
pH3)2irc6H5l2CH0H 

Tet rame  thyld  iaminobenzonhenone 
PH3^2NC6H4j2C0 

2, 2,6,6-Tetramethyl-l-nitroso- 
4-piperidone 
(CH3T2gCHiC0OT2C(_OTa)Jp0 

Tetramethylthiuram  disulfide 


jtramethylth 
ICH3)2NOSj 


2S2 


2, 2|,4 ,4'iTet  rpnitrodiphenyl 
(N02)2C6H3C6H3(N02)2 

Thallous  formate 
HC00T1 

Theobromine 


do. 


do. 


Colorado  potato  beetle 
Cross-striped  cabbage  worm 
Southern  armyworm 

do. 


do. 


do. 


do. 


Sixth 
First 

Fourth 

do. 
Third 

Fourth 
Sixth 
Fourth 
First 
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Compound 


Insect 


Stage*/ 


Thianthrene 

WW? 

Thio barbituric  acid 
pH2C0HHCSSHC0 

b-Thiobenzaldehyde 
(CI  CHS) 

4-Thiobenzaldehyde 
(C6H5CHS)3 


Southern  arayvora 


Cross- striped  cabbage  worn 
Southern  arayvora 

do. 


do. 


Sixth 


fourth 
fifth 

Third 


do. 


Thiobensanilide 
CgHglHCSCgHg 

Thloearbanilide 
<CsH5SH)2CS 


Thlocyanogen,  polymerised 

o-Th'iodi&nieidine 
[CHgSCgHgra^g 

Thiodlphenyl-beta-aaylurea 

Thiodiphenylearhaaylchloride 
C^SCgHJTCOCl 

1-Thiodiphenyl  beta-o-chlorophenylur< 
96H4-Slc6H4g~C0HE06H4Cl 

Thio  diphenyl-beta-phenylurea 
?6H4SC6H4?C0SHC6H5 

l-Thiol-benaoxaiole 
C6H4HHC(S)0 

Thiophenylnaphthylaaine 

c10Hfiirac6H4s 

Thio salicylic  acid 
HSCg^COgH 


do. 


Crose-etriped  cabbage  worm 
Melon  vora 
Southern  arayvora 
Southern  beet  vebvora 

Southern  arayvora 


Cross-striped  cabbage  vora 
Southern  arayvora 

do. 


do. 
do. 

do. 

do. 
do. 

do. 


Crose-etriped  cabbage  vora 
Southern  arayvora 


do. 


fourth 
do. 

fifth 
do. 

do. 


fourth 
Sixth 

Third 


do. 
do. 

do. 

first 
Sixth 

fifth 


first 
dtf. 
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Compound 


Insect 


Staged 


Thiotrimethylacetamide 
(  CH3)  gCCSNHg 

Thioxanthene 

Thioxanthenyl  ether 
(?C6H4CHC6H4)20 

Thioxanthone 
96H4C0C6H4^ 

Thioxanthydrol 
96H4CH(0H)C6H4^ 

p-To luene Bulf onami de 
CH306H4S0^H2 


Southern  armyworm 


do. 


do. 


do. 


do. 


Colorado  potato  beetle 
Cro88-8triped  cabbage  worm 
Southern  armyworm 


Fifth 


do. 


Sixth 


Fifth 


do. 


Fourth 
do. 
do. 


p-Toluenesulfonanilide 
CH3C6H4S02NHC6H5 


Colorado  potato  beetle 
Cross- striped  cabbage  worm 
Southern  armyworm 


do. 
do. 
do. 


l-( o-Tolylaeo) -2-naphthylamine 
CH3C6H4NKC10H6NH2 

4-(  o-Tolylazo) -o-toluidine 

CH  C  H  N:HC  H  ( CH  )HH 
3  6  4    6  3   3   2 


Cross-striped  cabbage  worm 
Southern  armyworm 

do. 
do. 


do. 
Sixth 

First 
Fifth 


1-C  4-(  o-Tolylazo) -2-tolylazo)  - 
2-naphthol 
CH3CgH4N :  NCgH3(  CH3)  N :  NC^HgOH 


do. 


Sixth 


o-Tolyl  eater  of  p'-toluenesulfonic  acid  Colorado  potato  beetle 

Cross-striped  cabbage  worm 
Southern  armyworm 


CH3C6H40SO2C6H4CH3 


p-Tolylmethenyl-p,p'-bis(H,H- 
dimethylaniline) 
0H3C6H40H[C6H4K(CH3)8-J2 


Colorado  potato  beetle 
Cross-striped  cabbage  worm 
Hawaiian  beet  webworm 
Southern  beet  webworm 


Fourth 

do. 
Sixth 

Fourth 

do. 
Fifth 
-'ourth 
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Compound 


Insect 


Staged/ 


K-m- To lylpyr  o mucami  de 
N-p-Tclylpyromucamide 
(C4H30)C0KHC6H4CH3 


N-o-Tolylpyromucamide 
( C  H30) C0HHCgH4CH3 


H-p-Tolyl sulf onylmorpholine 
CH3C6H4S0^H(  CHgCHg)  g 


"S  -p-  To  lyl-p- 1  o  luen  e  sul  f  onaml  de 
CHgCg^SOgHHCg^CHg 


Colorado  potato  beetle 

Fourth 

Diamondback  moth 

do. 

Greenhouse  leaf  tier 

Fifth 

Hawaiian  beet  webworm 

do. 

Melon  worm 

Fourth 

Hice  weevil 

Adult 

Southern  armyworm 

Third 

Southern  beet  webworm 

Fourth 

Yellow  woolly  bear 

Sixth 

Hawaiian  beet  webworm 

Fifth 

Melon  worm 

Fourth 

Southern  armyworm 

do. 

Southern  beet  webworm 

do. 

Tellow  woolly  bear 

do. 

Colorado  potato  beetle 

do. 

Cross- striped  cabbage  worm 

do. 

Melon  worm 

Fifth 

Southern  armyworm 

Sixth 

American  cockroach 

3/4  grown 

Colorado  potato  beetle 

Fourth 

Cross-striped  cabbage  worm 

do. 

Diamondback  moth 

do. 

Greenhouse  leaf  tier 

do. 

Hawaiian  beet  webworm 

Fifth 

Melon  worm 

do. 

Rice  weevil 

Adult 

Southern  armyworm 

Fourth 

Southern  beet  webworm 

Fifth 

Termites 

Adult 

do. 

do. 

Tribenzylamine 
(CgHgCHg)^ 

2,4,6-Tribromoaniline 
Br3C6H2,fH2 


2, 3, 4-Tribomo-4-phenylbutane 
CgH5(GHBr)3CH3 


2,4,6-Tribromophenyl  ester  of 
p- toluene sulfonic  acid 


Southern  armyworm 


Australian  cockroach 
Fall  webworm 
Southern  armyworm 
do. 

Colorado  potato  beetle 
Cross- striped  cabbage  worm 
Melon  worm 
Southern  armyworm 

Colorado  potato  beetle 

Cross- striped  cabbage  worm 
Southern  armyworm 


Fourth 


First 
Fifth 
First 
Third 

Fourth 

do. 
Fifth 
Sixth 

Fourth 

do. 
Sixth 
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Compound 


Insect 


Staged/ 


Trichloroacetamlde 
CC13C0NH2 


Southern  armyworm 


Sixth 


3,4-omega-Trichloroacetophenone 
C12C6H3C0CH2C1 

Tri-m-cresyl  thiophosphate 
Tri-p-cresyl  thiophosphate 
(CH3C6H40)3P0 


do. 


do. 


do. 


First 


1,3, 5-Trini  trobenz  ene 


do. 
do. 


do. 
Fifth 


2,4,6-Trinitrobenzoic  acid 

C£H  (N0jjX)0H 
6  2       2  3 


do. 


First 


2, 6 , 7-Trini  trofluo  renone 


1 , 3, 8-Trlnitronaphthalene 

C     H  (NO  ) 
10  5V      2*3 


2,4,6-Trinitrophenylhydrazine 
(H02)3C6H2NHHH2 

2,4,6-Trinitroresorcinol 
(N02)3C6H(0H)2 

2,4, 2'-Trinitro8tilbine 
(H02)2C6H3CHCHC6H4H02 


Cross-striped  cabbage  worm 
Greenhouse  leaf  tier 
Melon  worm 

Fourth 

Fifth 

Fourth 

Southern  armywom 
do. 

First 
Fourth 

Southern  beet  webworm 

do. 

Hawaiian  beet  webworn 
Melon  worn 
Rice  weevil 
Southern  armyworn 
Southern  "beet  webworn 

Fifth 

Fourth 

Adult 

Sixth 

Fourth 

Melon  worm 
Southern  armyworm 

Second 
Third 

do. 


Cross-striped  cabbage  worn 
Imported  cabbage  worn 
Southern  armyworn 


Fourth 


First 
do. 
do. 


2, 4, 6-Trini  tro  toluene 

C  H  (HO  )    CH 
6  2V      2;3     3 


do. 
do. 


do. 

Fifth 


1,3, 5-Triphenylbenzene 
<C6V3C6H3 


do. 


Sixth 


Triphenylcarbinol 
(C6H5)3C0H 


Colorado  potato  beetle 
Croes-strlped  cabbage  worm 
do. 


Fourth 

First 

Fourth 
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Compound 


Insect 


Stage*/ 


Triphenylcarbinol  (Cont.) 


Triphenyl  ester  of  trithioarsenious 
acid 
(CgH^gAsSg 

alpha, alpha, gamma-Triphenylguanidin< 

Trithioformaldehyde 
<H2CS)3 

Trithiovanillin 

[CH30C6H3(0H)CHS]3 


Biamondback  stoth 

Fourth 

Greenhouse  leaf  tier 

do. 

Hawaiian  beet  webworm 

Fifth 

Melon  worm 

Fourth 

Southern  armywonn 

First 

do. 

Sixth 

Southern  beet  webworm 

Fifth 

Cross-striped  cabbage  worm 

First 

Southern  armywonn 

do. 

Colorado  potato  beetle 

Fourth 

Cross- striped  cabbage  worn 

do. 

Southern  armyworm 

Fifth 

Cross- striped  cabbage  worn 

Fourth 

Southern  armyworm 

Fifth 

do. 


First 


Tri-p-tolyl  ester  of  trithioarsenious 
acid 

(CH3C6H4)3ASS3 


Cross- striped  cabbage  worm 
Southern  armywonn 


Fourth 
Fifth 


Xanthione 

96h4csc6h49 

Zanthone 


Cross-striped  cabbage  won 
Southern  armywonn 

do. 


Fourth 
Fifth 

Sixth 


N-Xenylacetamide 
CH3C0NBC6H4C6H5 


N-Xeny 1 ben  z  ami  de 

C  H  CONHC  H  CJL 
6  5  6  4  6^6 


Hawaiian  beet  webworm 

Fifth 

Imported  cabbage  worm 

do. 

Melon  worm 

Fourth 

Southern  armyworm 

do. 

Southern  beet  webworm 

Fifth 

Termites 

Adult 

Hawaiian  beet  webworm 

Fifth 

Imported  cabbage  worm 

do. 

Melon  worm 

Fourth* 

Southern  armyworm- 

do. 

Southern  beet  webworm 

Fifth 

Termites 

Adult 

do. 

do. 
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Insect 


Stage!/ 


N-Xeny 1 f o  rmami  de 
HC0NHC6H4C6Hg 


N-Xeny  lt>  rot)  i  o  nam!  de 
W6HHC6H4C6H5 


N-Xeny  lpyromucami  de 
( C4H30) C0HHCgH4C6H5 


l-(  (  4-m-Xylyl) -azo) ) -2-naphthol 

N-(  2,4-XylylXbenzamide 
C6H5C0BHC6H3(CH3)2 


N-(  2,5-Xylyl)-benzamide 

N-(  2, 6*XylylXoenzamide 

C  H  CONHC JLjiOBL )_ 
bo  6o        3  2 


H-(  2,4-Xylyl;-fbrmamlde 
N-(  2,5-Xyly])-formamide 
HC0NHC6H3(  CH3)  2 

N-(  2, 4-Xylyl)_propionamide 
N-(  2, 5-Xylyl) -propionamlde 
N-( 2, 6-Xylyl) -propionamlde 

c2H5corao6E3(CH3)2 

N-( 2, 4-Xylyl) -pyromucamide 

H-( 2, 5-Xylyl) -pyromucamide 

N-(  2, 6-Xylyl) -pyromucamide 

(  C4H30)  CONHCgHjjC  CH3)  2 


Hawaiian  beet  webworm 

Fifth 

Imported  cabbage  worm 

do. 

Melon  worm 

Fourth 

Southern  armyworm 

do. 

Southern  beet  webworm 

Fifth 

Termites 

Adult 

Hawaiian  beet  webworm 

Fifth 

Imported  cabbage  worm 

do. 

Melon  worm 

Fourth 

Southern  armyworm 

do. 

Southern  beet  webworm 

Fifth 

Termites 

Adult 

Hawaiian  beet  webworm 

Fifth 

Imported  cabbage  worm 

do. 

Melon  worm 

Fourth 

Southern  armyworm 

do. 

Southern  beet  webworm 

Fifth 

Termites 

Adult 

Southern  armyworm 


Hawaiian  beet  webworm 

Imported  cabbage  worm 
Melon  worm 
Southern  armyworm 

Hawaiian  beet  webworm 
Imported  cabbage  worm, 
Melon  worm 
Southern  armyworm 

Hawaiian  beet  webworm 
Imported  cabbage  worm 
Melon  worm 
Southern  armyworm 

Hawaiian  beet  webworm 
Imported  cabbage  worm 
Melon  worm 
Southern  armyworm 

Hawaiian  beet  webworm 
Imported  cabbage  worm 
Melon  worm 
Southern  armyworm 


First 


Fifth 

do. 

Fourth 

do. 

Fifth 
do. 

Fourth 
do. 

Fifth 

do. 

Fourth 
do. 

Fifth 
do. 

Fourth 
do. 

Fifth 
do. 

Fourth 
do. 
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Compound 


Ineect 


Stag 


jJ 


Zinc  lauryl  xanthate 
Zn(C12H240CS2)2 


Zinc  octyl  xanthate 


Cross-striped  cabbage  worm 
Imported  cabbage  worm 
Southern  armyworm 

Cross-striped   cabbage  worm 
Imported  cabbage  worm 
Southern  armyworm 


First 
do. 
do, 

do. 
do. 
do. 


Zinc   sulfoleate 
2"<018H3302S)2 


do. 


do. 


